





Established 1856. 


Registered ar a Newspaper. 


OFFICE FOR ADVERTISEMENTS & PUBLICATION, 33, NORFOLK ST., STRAND, LONDON, W.C. 2. 








Vou CXXXII.—No. 3441] 


LONDON : FRIDAY EVENING, DECEMBER 9, 1921 


(Prox { om} One SauLine * eer 














PUBLIC NOTICES 
£8 Tre I H ‘igh Commissioner 
for er to recel ve 
TENDERS 1 7% “es stp 
LATE AMOR. FIRE. BOX, 
Forms of PR. be obtained from the 
DIRECTOR-GENERAL, ja Store t. 
Be! vedere-road beth. &.E. 1, and to 
be delivered at that office not later than 0 0 clock 
p.m. on . the 20th December, 1921. 
T. RYAN. 
6864 Direetor. General 





FLOATING DOCK FOR SALE WITHOUT 
RESTRICTION AS TO TRANSFER 
ABROAD. 


Th Admiralty have Available 


FOR SALE a 600 TONS ex- Gare FLOATING 


tonether with forms 

ned upor application to Pd 
CONTRA 8. 
House, Kingsway, London. 


due at the paaeaiy by 
Yecember, 1921 


a0th I 


Tenders Noon on 
Friday, 6870 





City, of Norwich. 

The Norwich Corporation invite cerpsne for 
STEEL SUPERSTRUCTURE an Aare ANCES 
of a BRIDGE across the River Wensum at Carrow, 


Norwich. 

Plans. poison of contract. ffieatiin. and 
‘Tender may be obtsined on deposit of £25 
at my office. 


form of 

Deposits will be retarned on receipt of bona fide 
Ten 

Tenders, on the forms supplied. enclosed in sealed 
envelopes, endorsed Carrow Bridge,.”’ and addressed 
te the Chairman of the Executive Committee of the 
Norwieh Corporation, must be delivered at my office 
not later than 10 ow on Monday. 2nd January, 1022 

Tae Samneresion, C ns not bind itself to accept the 
Jowest or any Tend 

ARTHUR ‘EB. Col amr: M. Inst. O.F.. 


‘ty Engineer, &c. 
Guildhall, Norwich, 
7th December. 1921 
ast Indian Railway. 





PUBLIC NOTICES 








T 


The Engineer 





PRINCIPAL CONTENTS OF THIS _ ISSUE. 





The Smithfield Club Show. 
Growth of the Krupp Works at Essen. 


he Use of Reinforced Ci Concrete on Railways. 


Boiler House Esdbusion at Neasden Power 
Station. 
(With Two Pages of Drawings). 


Tanks and Chain Track Artillery. 


Recent Dieveliiihanti in Power Station 


Design.—No. XIX. 


French Engineering Notes. 











E The East Indien Rallwa 
to receive TENDERS for the 8 PLY os DELIV ORY 
of 


(1) INDIA °° BBER SHEETING, 
(2) WHER. LATHES 
as per specifications to be seen at the Company's 
Offices, 
_ Tenders are to be sent to the a aoe marked 


&e., 


a ma banter t 
Wed ine, fist day of December ins 
The pany reserves to itself the Hehe to at 


the order, also 
«nee, cuir Gate dak bind 1a to eaenee the baaent 


or any Tender. 
For each specification a fee of £1 1s. is charged, 


which cannot under “ eee be returned. 
ry 0 
G. BE. LILLIB, 


lane, London, E.C 
7th December, 1921 


Romford Rural District Council. 


DAGENHAM be pte CONTRACT 


renared to receive TEN 
ON of about 4000 FEET 


y. 
6900 


N 4. 





ore us lodging. a Tender should 

r applications te the Consulting am 
iliiam Fairley. M. Inst. 

Mansions, 8.W. 1, or to Mr. W. J. Grant, Gueverer 

to the Council, Romford 


Intimation when drawings, specification, and 
yin ae can be inspected will be sent to selected 
rm, 


Tenderers must be in a position to begin operations 
on_or before the lst January, 1922 
The Comneil do not bind themselves to accept the 





lowest or any 
T. W. A. GREENHALGH, 
Clerk to the Council 
16a, South street. 
Romford, Ease 
6th Dacmaber. 1921 6882 
The Danish State erase 
invite TENDERS for the SUPPLY of about 
20,000 TONS of RAILS and FASTENINGS 
Specifications and ined on 
payment of 15 ish crowns on application to 
NEKONTOR, Gi. Kongevej 1. 3° . 


3 p.m. on the 4th of January, 1922 


fb Great Indian 
RAILWAY COMPANY. 


he Directors are prepared to receive TENDERS for 
tne SUPPLY of the following STORES, namely :— 


No 





Peninsula 


A 
WHEELS AND AXLES............+. 
<y4* STERIL DISC WHEELS 
RASS .& TRON OR ATEEL SCREWS 5s. 
PLATE GLASS, &c. 108. 
ons and forms of joy = may be obtained 
at this office on payment of the fee for the specifica- 
t will not be returned. 

eon! any posnessten by 

, mom crossed and 


Railway Com- 


om C00 
ened tt 
ol 








PUBLIC NOTICES | PUBLIC NONCES 








ee 
PPE SSPpy.- Serer 


mee 
ove 


BREESS= 


& gee 


BRESse: 


London County Council. 


gore 7 man 
LACED on the LISTS of PERSONS and FIRMS | 


* Castings, Brass, Gun-metal, Phosphor-bronze, 
um : 


A . 
. White Metal and Bearing Alloys 
. Rolled Steel Bars for pl en! Brake Shoes. 





7, Trapaters, Painters’. : 
. Fs he uber for Motor Vebicles 
. Ditto pitts (Conduit). 

Bonds. 


ie Generators and Lamps. 


* eens 
petlentions ane tp sate 


of which. 
* further information on 
standard conditions 


from 
23, Belvedere-road, 8.E. 1. 
FR, FR 


| | Phe South Indian Railway Com- 





TRAMWAY SUPPLIES, ELECTRICAL PANY, Limited, are prepared to receive TEN- 
EQUIPMENT, &c. DERS for the SUPPLY 
APPLICATIONS are INVITED from firms ta AILS and FISH-PLATES 
larl ufscturers. for PERMISSION to be | (about 4700 


| Tons 
ek ply of the undermentioned Fittines. (s) rik BARS, GIBS and COTTERS for Di‘to 
Electrical meomentand & pares, &c., 
° / (4) COILED STEEL KEYS for Ditto. 
Se | ©) 401. STEEL RAILS and FISH-PLATES 
1, Oar Motors, complete, o % 2760, Sens). 
pecifications = forms of Tender will be a siable 
beri i "and Sisineti Brain. | ae the owt Offices, 91, Petty France, West- 
‘ ininster, 
Machined Bronze Bes iat sap ' a Tepace, ae Indian "Eattway Company, ‘Llssited. 
; « n way ompany, m. : 
a ee Articles (Brass, Gun Se for ils end plates.’’ or as 
Ditte Ditto (iron, Steel. &c. the case may be, must be teft with the 
Iron and Steel Drop Forged Stampings = later than 10 a.m. on Monday, the 19th December, 
} eh Sr The Directors do not bind themselves to accept the 
Iron Castings, Machined and not Machin<d. ee SF cay Sete: ‘. 
Brake Shogs for Erectric Car Trucks. ot tba. tar toch copr of Bpecifention No.2, and 208, 
oy, ee Castings, Machined and not Coote copy ot Specifications Nos. 2. 3. ‘. and 5. « 
‘ Machined Pa t rawings ¥ obtai at the 
a  Setinat eae eee : of Messrs. Robert White and Partners, Con- 


gulting Engineers * the Company, 3, Victoria-street, 
estminster, 5.W. 
= B. REYNOLDS. 
For Managing Director 











. Channels, Angles, Special Sections. , Petty France, 8.W 
Fog Steel, for Wat, 7th December, ‘Yee. 6908 
Car Centroliers, complete, and Spares. 
Controller Fingers, mis, &c a). yay ar a SG 
Canopy witches, reuit Breakers, and : ); % 
Sa al, incanton Rural District 
-_ gg l TEMPI ECOMBE WATER UPPLY 
for r otors and “MPLECO) J CR SUPP ‘ 
ay ge CONTRACT No. 1 
Wire, Cotton Covered The above Council invite TENDERS. for the 
E SUPPLYING, TRENCHING, LAYING and JOINT- 
Car Furnii and Fittings ING of about 7300 YARDS @. 6 i 4 inches, 
Moulded bber Artic 8 inches, and 2 inches CAST IRON, &c.. WATER 
ws (other than Rubber MAINS; the CONSTROCTION rr a WELL. PUMP. 
Fibre Articles. ING STATION, REINFORCED CONCRETE SER 
Mica and Articles VICE RESERVOIR, 1 WORKS inci- 
Press-spahn. dental thereto, in accordance with plans end specifica- 
Insulating tions prepared by the Engineers, Messrs P. I 


Cotterell and Edson, Old Queen-street. West- 
i 

pecifications may be seen at the office 
. 17, Old Queen-street. Westminster, 

December, 1921, or at the office of 
ned, during usual office hours 

Copies of the bills of quantities and form of Tender 
may be obtained from the Engineers on or after the 
vth . 1921, by_ intending contractors on pay- 
ment of the sum of Five Guineas, which will be 
returned on receipt of a bona fide Tender and al! other 
documents supplied. 

Ten . on the form provided, enclosed in sealed 
envelopes, must be delivered to the undersigned and 
endorsed ‘‘ Templecombe Water, tract =. | a 
not later than 10 a.m. ~% the 27th December, 192 

Contractors will be a to provide copnaitted 
for the due un Section 


of 17, 


Line Equipment (Overbead). 


Pient” and Electrodes. 
Rolls, Jaws, &c 
on the official form, 
with a statement giving 
the subject, inciuding the 
of contract, may obtained 
. Tramways Department, 


Tenders are limited to 











901 


middlemen or fears will not 


* 





"be coder from agents, | 174 (4) of the Public Health Ack. 1875. 
dered. Th to 


« Council do not undertake accept he lowest 





or ineclusi in the | or any Tender, but reserve freedom of actior 
of —_— wilt be informed in due By Order, 
Couneil’s decision in the matter. E. RTIN. 
is drawn to the fact that. in cases in Jerk to the ural District Gael, 


person or firm has been p Wincanton, ard December, 


laced 
it is not necessary for such 











a firm to apply of Tender, as in all —— 
or er, 
will be t from time 
a -— SITUATIONS OPEN 
tot th k,n ee ANTED. Experienced MACHINERY & LESMAN 
y of 8 A A 
opee eran o8 sent ne not ister than Sist Ww ee. by Calcutta firm of engineers. Public 
ber, 1921. Tecei ved school) referred. Five years” agreement, pay com- 
receive consi in connection with future . 600 a month. No married men will be 
supplies consi Write, Z. J. 286, c/o Deacon’s, jen- 
JAMES BIRD. hall-street, London, B.C. 3, stating age, ex 
6822 Glerk of the London County Council. and salary required, 6861 a 





(2) C1 SLEEPERS for 90 Ib. Balls (about 6900 | 


West Kent Main Sewerage 


BOARD. 
EXTENSION OF MAIN OUTFALL WORKS. 


TENDERS are INVITED for the CONSTRUCTIO 

of PRECIPITATION and 8TC" aGE TANKS 
SEWER, BUILDINGS, and other ‘/ORKS at Long 
Reach. Dartfi 


seen at the offices of 


Tenders, sealed endorsed ‘* Contract No. 4,”" 
must be delivered to ma. at the offices of the Board, 
on or before Twelve Noon, y. the Sist 
December next. 

Board do not bind themselves to accept the 
lowest or any 
ARTHUR B. COOMBER, 
Secretary 
Offices of the Board 
Park House, 6880 


Bromley, Kent. 





SITUATIONS OPEN (contirued) 


UaprEes MAN, with Administrative Capacity, 
ANTED as ‘Executive —_ for r — 


pany “a Trinidad 
spate and to Box ©1060, E, *. News toe 
London, E.0. P4508 a 


references 
Ltd,, 4, Broad Stréet-place, 
C= AL HEATING AND aes ENGI- 
ne ge EPRESENTATIVE ton. among 
for Lendon and South, with good meen 
Commission 


architects. and expenses — 

particulars to s. es To sth 
a and FOUND Lad. 
» & 











CEL EXSInERD. Fully Qualified. REQUIRED, 
reporting 





.. improving heavy con- 
pS * progfese various parts of the 4 
G expential. Splendid opening for 
tact, discretion ex 
big lay-out chest required. —Com- 
municate in , toget! with 
which will be treated in strict confidence, by letter, to 
SOLICITO c/o W. Vickers and Co.., ee 
5, Nicholas- &. 6820 a 
NGINEER REQUIRED by SOCIETE HOPKIN- 
SON (Valves and Boiler oe 4. Rue 
ap teats ust be British. - 28 10 88 —s-- 
App m nr age > 
nical commercial sth ah 


Steam “power Plants. ond Ee er Fe 
by letter, giving all particulars and salary —. 
6858 «a 











a with Office Rockkeeping Expe- 
Es REQUIRED Fg Pg Repair 
Works. Give full particulars and 
salary.—Addresa, P4518, The Engineer Pa5i8a 
\NGINEER, with Production Ex RE- 
QUIRED for Works in France. ust speak and 
write Yo man under 35 preferred. 


French. oung 
Initial salary £35 to £40 per month. 
Write, giving the fullest. particulars, copies testi- 


Address, P4522, The Engineer Office. Pasez «a 








ACHINE TOOLS. P+" REQUIRED by 
firm aoe, 5 men engaged solely upon 





pA 
building special machine tools. Only energetic men 
of calteble ox who tact, have organis- 
ing ability, wana initiative, need ly. Poettion i 
anent and holds prospects.—A . P4520, The 
Lngineer O P4520 a 
rs 2 for Small E as wee in South 
me. a ~ oB,- i. ba, 8 
oakadil and 5 os Sapna and be to 
keep accounts. Sale experience - y¥ salary uired.— 
“address, 6866, The Engineer Office. A 





UPERINTENDENT.—REQUIRED 
Man the 


ufacturing Firm in 
general MACHINE. SHOP SUPERIY TENDENT. Must 
be thoroughly familiar with uap-to-dste methods of 
production and shep practice, and also used to 
work te fine limits. ves also have 


ducing 
— wey previously —Address, ng age, 
and salary required, 6855, Se 
s 


Of 


LONDON REF ROEF TADS, 
ter ped SCOTTIS Engineers 
Founders, = ENGINEER | - 

LONDON OFFICE. Thorough com 
rience and good connection.  Aaasene, stating 
experience, ey age, salary expected, 
6878, The Engineer Office 6878 «a 


SITUATIONS OPEN (continued) 
Page Il. 





SITUATIONS WANTED, Page Il. 
MACHINERY, &e, WANTED 
Page II. 

FOR SALE 
Pages Il., IIL, and IV. 
AUCTIONS, Pages Ill. and XCIV. 
WORK WANTED, Page Iii. 

AGENCIES, Page ll. _ 
MISCELLANEOUS, Page II. 





For Advertisement Rates See 
Page 623, col. ae 


o —- —EE —— — 











NUMERICAL INDEX TO ADVER- 
TISEMENTS, Page XCIII. 

























































THE ENGINEER 
=. 

















SITUATIONS OPEN (continued) 





YN SERVICES of « GENTLEMAN metic Peapes as an 


RR -—y WE... RA 

a are "REQUIRED A Ra a ufacturing 
age 30 

Pasza. The Engineer OF 


ake 
2 ou aerate 





TA 


AT 
DRACGHTSM 
Rolling — in the 


poaltion apt cae te 
instance to thet The Encincer stati: 

perience. present position, when at ppext, 

> Applications treated Rot 

a 





i 





SECOND-HAND PLANT. | 








150 K.W.. 





We, DRAUGHTSMAN, with . Expert 
trifuga! and 


General 
Work, for works of England —Address, 
6897, "The Engineer Ofice. 6807 A 





C= DEAUGHTSMAN REQUIRED, with Broad 
; knowledge. to teke entire responsi- 


ywing- on Soelr by age. 
experience, and salary required, to Chief Engineer. 
TATE and LYLE. Lid. Sugar Ww 
Whazt, Victoria Docks, BE. 16. 





RAUGHTSMAN (SENTOR), with All-round Experi- 





need . 4 ‘outa oy and salary 
men apply. eee. 

wanted. TRACER int IRED.— Address, 
Paste. The Engineer oo P4616 «a 





Jiioodoa), with ‘extanslve ape ly ge tin 
ondon) tensi 


i 

€ 

State full 6 + gg ene: 

P Engineer Office. has 


4528, The 
First-class FOREMAN, 
U-steel Railway ann Ry 
90. Leets Advertising 








ANTED., 
experienced in 


truction.—Apply, . 
Agency « Camas 3 niamce Leeds. Pasi® a 


AN. i IRE 
Fe Ait age a St 
font = ~*! Tastions ) a osty and vt aos 


soquad ted with all up-to-date 
equi pena. oo. stating abanenen 


salary required, . The Engineer Office. 6841 


te Superintend the 
leetrie 


he 











and 
4 





Ao ae he is Fine mpm 4 
antry end 


ten ia “i on Bh —Apply, 
ticalars of experience. salary 
SOMES and RAPIER, Lid... aterside 





car PIECEWORK BATE FIXER REQUIRED, 
with ee machine work and assembly 
9 


Sostieenae a be in eh emer 


esseitial.—Address, 6871, 





SITUATIONS WANTED 


UYING mae ae mn of a 


who has an 
exceptionally wide knowledge of the of the 
eountry, DESIRES te NEGOTIATE NEW 'POINT- 
MENT. Services available for New Year or 
before.—Write, Z. M. 613, c/o Deacon's, - 
street. E.C. 3. 6826 .B 











a - = ~~ we Trained, Experienced 
abroad, can 


a ‘Bost ghontiy. 
Abroad -pk +4, Engi 
Office. _— 











oe AMI. Mech. E. 1 AM.LC.B. 
xam.. engineering Dshjecte), is OPEN for 
PRIVATE ‘WORK: drawings, . 
tests, preparation for exams. 4&0, Low fees. 
foundry = general engineering €x peri 
Or would id ive position.— Address, 
P4519. The Engineer + Ofthee. P4519 8B 





ANGINEER, 24 Years of Age, Geod Ali-round ae Expo 
rience, SERKS START In Drawi .oY 
commercial side of the business.— Address. P4538, The 
EBagineer 0: 7 Pi538 B 





(82), 


densi ng plant. 


8000 Ibs. 


and superheaters. 
class condition. 





WANTED:—Two second-hand Diesel Generating Sets, about 
440 volts, direct current. 

Must be modern, in first-class condition, and 
complete with auxiliary gear. 


WANTED.—Two second-hand Steam Generating Sets, about 
150 K.W., 440 volts D.C., with surface con- 


Two second-hand Water Tube Boilers, about 
hour 
pressure, complete with feed pumps, all pipework, 


Address, 6832, The Engineer Office. 


evap. capacity, 180 lbs. 


Must be modern and in first- 


6832 r 








SITUATIONS WANTED (continued) 





. 


PATENTS 





UGHTSMAN (24), with Good Knowledge of 
machi wire . RE- 


HE aby mag h, PATENT No. 
le tor 


12,826 of 1914, 
A 


to 


i 
with interes’ ss the ng of Li 
terms .— i 





ry Es POST.  peeterab in ot. — 
. Paeade Engineer Office. P4404 B 
aera (40) BERTH : 5 Years’ 


Didertssalnn yen asiaa os pn 


ANICAL DRAUGHTSMAN, with Wide Expe- 
-ont of 


ECH. 
M . &e. 


rience in the tn 
City office preferred.— Address, P4515, 
Office. Pi515 B 





on on 
apply to Messrs. "LOYD WISE a a CO... Chartered 
Patent Agents. 10, New-court, Lincoln's ® Ina. Lopdon. 
We.2 ” 
IMPROVEMENTS _. a yee MACHINES, Noe. 
IMPROVEMENTS Ix | VARIABLE-SPBED GEAR, 


Teka OWNERS of “2 Above P. TS are DE- 
SITROUS of gg a ge od =: or other- 
, Teasonable 2 _ manufacture and 








ipdpewial pate power station 
ATION ; 
She Ruginesr Offce 





pes FOREMAN (38), Cast lroa. 
metal, bronze ; 


entire 
control; excellent reference.—Address, P4520, The 
Engineer Office. 4520 8B 


and) general orineertng ot So 


nical training, advanced Sa. 
Psseo. -The Engineer "Paseo os 





qi. p— 








PARTNERSHIPS 


ENGINEERING 
PARTNERSHIPS 
AND 
* BUSINESSES. 
Wheatley Kirk, Price & Co. 


46, Watling Street, London, E.C. 4. 











Established seventy yeara 


A= DIRECTORSHIPS, with Full-time pg 
to those 


open 
ledge. investment ro ot ae in 
setected companies. investigation by tors 
and accountants, will be be rs on opvicntion— rite 
+H 7581, N.A.S., St. Ann’s Chambers, Ladgate hit. 














NGINEER AMIE E.. B.Se.. DESIRES 

4 executive POST = =~ eA ———______-- 
prac... » 20mm . With large years, 
home and abroad ; structural i and maintenanee @ EDUCATIONAL 
Speciality. Will consider any offers, chief or assist 
preferred.— Address, Pi484, The Engineer Office. 

nae vader » re: 

ENGEuER DESIRES | Responsible | POSITION : } 

4 ome an ‘oreign ex ence, €) ani - 
ing of madera tol Assoc. M. Rat i wks 


lers and power plants Crepe with 





buildings, fer ne ee Ra me ave ling to £0 
aaywhere. Excellent rench and 
Spanish — Addrese, Pasa The inelioer Office. 
Pa5l1 & 
INGINEER SEEKS POSITION; © Years ts Fore- 


man in a well-known motor manufacturers in 
Leadon over chassis erecting. frame detvils, steerings, 
ft. and r. exile, and gear-box depis.; age 34.— 
Address, P4525, The Engineer Office. P4525 B 





FACTORY PLANT ENGINEER > Long Experience, 
textiles. chemical, power plant, machinery. 
uases.—-H., 104, Sunningsfield-road, Hendon, 

N. W. | P46i4 8 





ENGINEER (35), A.M.IL.E., 20 
DES aj POSITION as 

Works Manager, tative at 
home or abroad. Exee' leat aunnestion with Jallway 
opens in the Ualted ‘Kinsdom, —Address 0- 
VE.” Wm, Po Advertising 


T on JOMOTIVE 
4 years’ ex perietice, 


MO rteous and Co., 
cour Glasgow. 





EPRESENTATIVE.—ENGINEER, with Excep- 
tional connection in the Midlands, DESIRES 
APPOINTMENT with first-class manufacturer of engi- 
neering products and motor accessories. mission 
basis only.—Address, P4483, The Ensinow OGes. 
B 








yous ENGINEER (23), G.I.M.E., Urgently DE- 
SIRES POSTTION with eon- 
sulting, constructional, manufacturing ¢e 
Address, P4510, The Engineer Office. 

Se.. 


ONE OHTA ER Rt 


Ss 5 
Y Fs district, to gain experience, IDGE, 


4510 5 








78. King’ s-road, Chelsea, 8.W. 3. P4539 B 
£12! 50 ‘PA. and Péreentege om ‘Results will 
secure services of fully qualified ENGL 
EER; complete commercial iser 


organ 
end develop new or established business, home and 
export. 
ture, 
trative expatenes, 
Address, P4508, The Engineer OGice. 


publicity 
” handle staft and Ss 
508 B 


RAUGHTSMAN ——_ Ear’ 
im the new year, agp pe experience. “ yrs. mf 
ing steek and vehicle building and design, 7 yrs. mech- 
anical construeti 


general neering, the on ‘gr ~ 
light structures, and atreraft machine design : 
to onat Lz to something new.—Address, Fasst, 
The En sineer O P4537 


RAUGHTSMAN (Junior), Served 5 Y: A 
ticeah!p meee engineering. | tee teshmieed training 


gh et 


ig and -: 
binty C's. HERBERT 4 OF 
Hill Park, Enaad, N, TT 
















Roath Jebe-ctiesa Livesbool. ” Ex. 





Ls Ne ‘Eiawe Dering studies aia: 

ant AM LCE. “Exams. During studies diffi- 
classes are 6x 

sod pomibiy req only mravire onnstonel 


vidual 
explanations. We these. stamp for 
‘Abingdon roud . 


At 


.—CONSUL' ~ 
Kensington, London, W. 





Char Pee an So 7s ae oe 


one Seca iar ig HERBERT Ha RT HADDA¥ and 
6394 
FE sgh bi x. 2 ae 
Riss | SERRE SE a Pattie tmto perc ue 
reun, | By Wa way cia Cit F XPLOPFING 4 2 on su 
oot 


pA Ry Seogite insauhas ‘B: SINGER, tse, 








= TOR of BRITISH PATENT No. 
148,863, dated November 5, 1914, relating to 
= ome ts in or relating to Well Tu a 
DESIROUS of ENTERING into ARRANGE 
by way of a LICENCE or otherwise on 
terms oA m- of EXPLOITING the above 


purpose 
ensuring ita practical Hy in Great 
an inquiries =i be addressed tc SINGER, 
ast t Jackson Boulevard, Chicago, iifinois: 6874 5 





E PROPRIETORS of me PATENT No. te 155. 
‘ Improvements in or _ SUB- 
MARINE BOATS.” are D 





into ARRANGEMENTS by way of TICENCE —_ 
EXPLOrN =. peel terms for Ro, —K 


Seeded eae ae county == 
~  HASELTINE, LAER and CO., 


E PROPRIETORS of the PATENT No. 4967 of 
. STEAM GENE. 





1910, ,_ lor in 

EMEN st LAGENOE snd. other 
SREANGEMENTS "for the -s- 
wise on reasonable terms for EXPLOIT. 
ING same and ensuring development and 

bag ap Page tog this pA Keay —AN communica- 
see TAS add: in the first instance to 

ASELT LAKE and ©O., 











Ci have 
eee tn sll 
Lou 
for last 5 Iso & perscia! — 
emongs' Colonial Depart. 
ments, export k and other 


Address, 6877, The Engineer Office, 687 





XPORT TRADE; GENTLEMAN, Rata shed 
Steel, Prine 


bi oe eo 

















fe. Stores, Metalluraical Commission 
basis. — VINES, . Basinghall-street, London 09 D 
a ay = pe ane BONS, Ltd., Punty Ay mail 
Macht . eaten NEooTia: W ie 
» TE v 
ae vi OT hontnness or Engineers’ —F 
the RALE. of ther SPECIE pp 
6808 1 
OF re tag wed Fe | in Gl ‘ and Having 
ay @Rgi neers, 
sbinbulider. col im Seotland. 
aie to MA athe of 
ng ties 
Matiean . Si ~ 5 ae - and ro 
Advertising Agen laagow . Pasz2 p 
ONALD TRIST ve 12, Clipst 
R . Findon, We biesta the AR ‘rom 
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Mining Machinery Makers, Headquarters at 
South Milwaukee, Wisconsin, U.S.A. and 
formerly represented in the British Isles by 
Messrs. G. F. West & Co., wish to announce that 
they have sow opened their own office at 
19, IDDESLEIGH HOUSE, CAXTON ST.. 
WESTMINSTER, 


and henceforth all communications for them 
should be so addressed. Ex. 
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Recent Developments in the Krupp 
Works at Essen. 


Tue firm of Krupp’s at Essen was founded in 1812, 
and celebrated its centenary in 1912, when much 
information of a general character was communicated 
to various technical journals on the growth of the 
establishment in the interim. Probably in recent 
years no single firm has been so much in the mind 
of the people of Europe as Krupp’s, and the armament 
factory at Essen has excited the keenest speculation. 
It is now possible to lift the veil of secrecy which 
covered it recently, and say to what extent it has 
grown, and also to give some details as to its work 
during the war. 

Essen is on the main line from Cologne to Berlin, 
and is easily visited from the former town. Essen 
grew from @ small village of 4000 inhabitants to a 
town with more than 300,000 inhabitants in 1912. 
It lies in the Rithr Valley among a number of other 
towns, all of which are employed in industry. This 
valley is well called the Black Country of Germany. 

Krupp’s originally was a purely commercial under- 
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establishments. The total number of employees at 
these places during the war was nearly 200,000, and 
of that total about 100,000 were employed at Essen. 
The pre-war employees numbered about 40 per cent. 
of these figures. The original coal mine, used early 
in the nineteenth century, is still to be seen in the 
centre of the Essen works. In addition, the firm owns 
other coal mines, as well as iron ore mines both in 
Germany and in Spain. 

The big blast-furnaces at Rheinhausen can produce 
about one and a-quarter million tons of pig iron per 
annum, of which amount about three-fourths are rolled 
direct at Rheinhausen, whilst the remainder goes to 
Essen to be treated and converted into steel articles 
of all types. The employees of Krupp’s now number 
about 40 per cent. of the war-time figures, that is, 
about the same in number as before the war. Com- 
mercial work has to be found for all them. This 
question will be dealt with more fully later. 

The town as a whole is modern and very well 
built, with good shops, public buildings, &c, It has 
grown around Krupp’s works in a series of garden 
cities. As is well known, the firm takes a great 
interest in the social welfare of its employees. The 
workmen live in colonies or garden cities. Each house 
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FIG. 1--PLAN OF THE KRUPP WORKS 


taking. 
war material for forty years. 


last century, however, it developed the built-up gun | are co-operative 
and the breech-loader, after some Russians had | &c., all managed by the firm. 
originally proposed to shrink tubes one over the | part of the scheme, and to it the 
other to get the necessary strength of chamber and | contributions. 
The type of breech-loading gun, then | are provided for the sick, and special care is taken of 


barrel. 
developed by Krupp’s, was approved, and used 


to re-arm the majority of the European armies. Even | hot meals are served to 
allowing for this, the output by weight was 85 per at a moderate 


AT ESSEN 


“THe EnGiIneer” 


In addition there 
stores, savings banks, hostels, 
A benevolent fund is 
firm makes liberal 
Hospitals and convalescent homes 


There are canteens in the works, and 
the workpeople who need them 
The firm claims that these social 


the children. 


cost. 
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FIG 3—CURVE SHOWING NUMBERS 
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rate per hour, a married man in 1920 got one mark 
a day extra for his wife and one mark per day for 
each dependent child. A system of pensions is in 
practice to which thé firm contributes a large sum 
annually. 

As is well known, Krupp’s is a limited company, 
the whole of the shares being held by the Krupp 
family. Because of this, the close relationships 
between employer and employee obtaining in a small 
firm are persisted in, so far as is possible with the 
enormous number of workpeople involved. The rise 
in wages in Germany has heen continuous, and at 
Essen wages are at least eight times what they were 
in pre-war days. As in England, they increased 
steadily during the war. The standard rate for a 
skilled man was 80 pfennig per hour in 1914, and it 
rose to 2 mark 50 pfennig at the time of the Armistice. 
It is now as high as 6 marks per hour. Certain special 
men on forges, rolls, &c., get higher wages, and the 
unskilled man gets less. Piece work is now accepted 
by the men, although it has only been re-introduced 
gradually, and this will advance the time rates men- 
tioned above by over 20 per cent. The rise of wages 
first resulted in reduced output, so shop managers 
stated, but they are generally of opinion that the 
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Though founded in 1812, it did not make any | has its own garden, and there are recreation grounds, | output per man is now nearly up to the war-time and 
In the ‘sixties of the | &c., provided for the children. 


| pre-war standard. During the war two shifts of ten 
hours each was the standard. At the revolution, 
| however, a universal forty-eight hour week was 
insisted upon throughout Germany, and this is still 
| in operation. Overtime is not worked as a rule, but 
| there is no ban upon it if it should be necessary for 
any particular job. So far as Essen is concerned, the 
eight-hour day in the shops starts at 6 a.m. and ceases 
| at 2 p.m., if no break is taken for meals. If, however, 


cent. of purely commercial material as compared | schemes have produced a very loyal spirit amongst the | as is the case in some shops, a mid-day meal interval 


with 15 per cent. of war material. 
ever, were in the ratio of two to one only, 


The values, how- | men, and states that its labour troubles have been is taken, then the stopping 
The first | very few. During the communistic riots early in 1920 | corresponding amount. Of course, 


big financial success of the firm was with the rolling | the men apparently remained at work until coerced 


of tires for railway wheels, and the Krupp crest is | by the members of the Red army who invaded 


still three interlaced railway wheel tires. + 
Before dealing in detail with the Essen works, 
a few figures can be given to show the amount of work 


turned out by the firm’s establishment as a whole. | inhabitants, 


These include the following works :—The Germania | 


Shipyard, Kiel; the medium-sized gun and shell 
works at Magdeburg; the rifle factory at Annen ; 
the blast-furnaces at Rheinhausen ; and the shell- 


filling factories at Bottrop and elsewhere; besides | 


proofing ranges, coal mines and smaller subsidiary 





Essen 
and held the town for some time. The proceedings 
of this army were very typical of the outbreaks of 
that time, as hostages were taken from the principal 
and there ‘was much indiscriminate 
looting and shooting. Many months afterwards it | 
was difficult to find a sheet of plate glass in Essen | 
which had not been splintered or pierced by @ bullet, 
and many shop windows were boarded up. There 
is a system of payment in vogue at Essen which is 
quite out of the usual, In addition to the standard 


time is put back by & 
in the foundries, 


continuous shifts of eight hours each are worked. 


|'The workmen like these hours, as they give ample 
| leisure for gardening and other hobbies. Incidentally, 


there is as yet no equivalent to the modern football 
match in Germany. 

It is now proposed to describe the growth of the 
Essen works, and to detail the peace-time activities 
of this establishment. ; 

These works have grown around the original small 
forge and factory established by Friedrich Krupp in 
1812. The coal mine from which he obtained fuel is 
still in use, although the galleries have hed to be sup- 
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ported by concrete. 


is shown by the following figures :—-1861, area covered 


by factory buildings, &c., 13.5 acres; 1873, area | 
covered by factory buildings, &c., 86 acres; 1912, 
area covered by factory buildings, &c., 232 acres. 


The periods of growth can be divided into three. The 
normal expansion which followed the development 
of the steel industry generally up to about 1900. 
Then between the years 1903 and 1914 extra shops 
were built to meet the requirements of the Navy Bill. 
Such shops were designed purely for the supply of 
warship material, such as big gums, armour, &c. 
During the war a large increase was again made. The 
various stages of development are indicated in Fig 1. 
When the war ended there were some eighty shops 
at Essen, and the total floor area was over 2500 acres. 
The later shops are very fine structures indeed, well- 
lighted and lofty. Important features are the lifting 


appliances, which in all shops are in advance of the | 


immediate requirements, and allow for the develop- 
ment in armament on a considerable scale. 

With the increase in the number of shops, there 
Was @ proportionate increase in the number of em- 
ployees. The war-time variation in the numbers of 
workpeople (excluding staff, clerks, &c.) is well 
shown on the two charts, Figs. 2 and 3. These are 
from a published account of Krupp’s war-time 


personnel problem, and have been substantiated from | 


other sources. Immediately on the outbreak of war 


the total of the employees at Essen was about 40,000, | 


Of that number, 6000 men, who were reservists, were 

called to the colours, and this explains the dip on 

chart Fig. 2. It soon became evident that the war 

would be a prolonged one, and also that the supply 

of munitions would have to be considerably increased. 

Accordingly these reservists were almost immediately 

replaced by men from non-essential factories. The 

number of men was then slowly increased, but owing 

to the army making continual demands, the firm was 

always short of personnel. It will be noted that the 

numbers increased up to the middle of 1915, and then 

remained nearly stationary until the autumn of 1916. 

The third year of the war brought a crisis in pro- 

duction, and the General Staff insisted on a depart- 

ment being instituted which closely corresponded to 

our Ministry of Munitions. In addition, the National 

Auxiliary Service movement was set in operation, and | 
all labour was conscripted for war work, unimportant 

services being stopped. Skilled men were alsc released 

from the army, and they, together with dilutees, were 

sent to the various munition works so as to assist 

with the Hindenburg programme. Additional shops 

were also erected during this year at Essen, as else- 

where, mainly for the supply of field guns, field equip- 

ment, &c. The maximum number of men actually 

eniployed, excluding the staff, reached 74,300 in 

June, 1918. As will be seen from Fig. 3, the number 

of women employed steadily increased throughout 

the whole period after the first three months of 1915. | 
Up to then men from other industries had been 
absorbed, and the employment of women on machines 
was only slowly developed. The National Service 
movement swelled the number of women available for 
employment in 1916, and the additional shops which 
were built and ready for use in 1917, to assist with the 
Hindenburg programme, caused still more women to 
be utilised on munition work. The sudden drop in the 
curve at the Armistice is interesting, and, in fact, by 
the end of 1918, practically all the women had left, 
the returning soldiers insisting on the women being 
taken off any work usually done by men. 

The men were discharged with equal rapidity, and | 
on December Ist, 1918, there were only 40,500 male | 
and 6400 female hands at Essen. Further discharges 
of the men were then stayed, at the request of the | 
German Government, owing to the prevailing distress 
and acute unemployment. Certain additional field 
equipment was allowed to be proceeded with to pro- 
vide work for such men. The increased capacity of 
the works can be roughly judged by the growth in 
personnel from @ total of 35,000 in 1914 to a total ot | 
98,000 in 1918. 

In connection with this matter, German authorities | 
say that the housing questicn caused them the 
greatest difficulty. The number of workmen at Essen 
was far in excess of the town’s capacity for housing, 
and billeting was not practicable. All ordinary house 
building was stopped quite early in the war, and | 
there was a shortage of dwelling-houses in all parts of 
Germany. Accordingly, a series of wooden barracks | 
were erected in the vicinity of all the big munition | 


works. Those at Essen were still in use a long while 
after the Armistice to accommodate the unmarried 
men. These barrack towns were complete with dining 


halls, recreation rooms, and a system of communal 
living and feeding was in vogue. It is stated that the 
housing, and, above all, the feeding of the mass of 
imported labour was more troublesome than any of the 
technical problems encountered. With the National 
Service system all labour was conseripted, and the 
dilutee was as much in evidence as in Great Britain. 
As far as Essen is concerned, there was no sign of 
excessive unemployment during 1920, there being 
a big demand generally for steel material, both in 
Germany and adjacent countries. The additional | 
men had by then been drafted back to the districts | 
from whieh they came, and the occupants of the | 


| mounting shop known as Mechanical Shop [X., 
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The growth in area of the works | dentally, it may be added, building operations were | 
in progress all over Germany very soon after the | 


Armistice, and the number of new houses, and even 
factories in hand, was remarkable. 

As regards the increase in plant at Essen, which is 
indicated graphically on Fig. 1, a few remarks as 
to the shops, &c., may be of interest. To meet the 


| requirements of the Navy Bill of 1906, the following 


The big naval gun- 
the 
gunshop No. XI for the manufacture of the largest- 
sized naval guns, a new press shop (No. I.), and new 
steel foundry. Additions were made to the armour 
plate shop and No. 1 gun shop, and the new offices 
were erected. The new gun-mounting shop— 


shops, among others, were built. 


| 


| 


IV. for 10 and 15cm. tubes. Shell shops 7 and s, 
and unimportant enlargements to existing foundrings 
and press shops. These additional shops are all very 
well-built, large, airy structures, and a few detuils 


| about one will give an idea of the whole of them. 


Mechanical Shop LX.— is a fine building covering an | 


area of over 38,000 square metres. Exterior and 
internal views are given in Figs 5 and 6, page 622. 
These illustrations have been reproduced from post- 
ecards purchased in Germany, and were published 
first at the time of the centenary celebrations of 
Krupp’s in 1912. There have been no very great 


| alterations made to this shop since 1912, but the 


number of gun-mounting pits has been increased to 
eight, and each pit is large enough to take a 38 cm. 
twin mounting for the Baden type. 


In this shop also | use. 


The largest of these shops are the gun carriny, 
shops, Nos. 7 and 8, all under one roof. The flow 
area is over 70,000 square metres, and it is over 300 1), 
long by 250 m. broad at the widest part. In this shop 
are nineteen bays, and each bay has three travellers. 
It originally contained, when ready for use in 1917, 
some 1800 machines. It has since been conver | 
into a locomotive shop and re-equipped with machines 
to suit its new occupation. It may be added thay 
locomotive building was in hand in many shops in 
in the country, as the shortage of rolling stock was 
very acute at the end of the war. 

When considering the war-time activities «{ 
Krupp’s at Essen, one must realise the unique posi- 
tion it occupied in Germany. Even more than any 
armament firm in England it had the absolute mon. -. 


| poly of certain items, being the only firm equippe:| 


for their production. For example, whilst Erharit. 
also produced guns of medium calibre, Krupp’s alone 
could make the big guns both fo’ naval and milita: 

For the big naval mountings required by t). 


the largest land mountings were made for coast battleships and battle-cruisers, Krupp’s had at Esse), 


defence, &c. 


In the foreground of the interior view | the only erection pits available for their manufactur 


can be seen two of the large planing machines which | There was only one other firm equipped for armo: 
were used for machining the big ball races for these | plate production, the Dillengen Hiitte Works in t/ 
large mountings, the diameter of the table being about | Saar Valley, close to Saarbrucken, and a close Liais: 


flim. 


The big naval gun shop No. XI. is illustrated by an ! 





existed between that works and those at Exsen. 
Practically all experimental work on ballistics, &v., 
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A.— Porter's lodge. 

B, C, and D.—Workrooms. 

E and F.—Waiting rooms. 

G.—Hydraulic accumulator and pump room. 
H.—200-ton Amsler tensile testing machine. 
J.—Marten and Krupp drop testing machine. 


K.—100-ton Amsler tensile, compression, and bending test 
machine. 

L.—75 mkg. pendulum impact testing machine (Mohr and 
Federhoff) and 100-ton Amsler compression and bending test 
— 

M.—10mkg. pendulum impact testing machine and 


190 mkg. Charpy do. do. 





N.—Two 30-ton 
testing machine. 

O.—50-axle testing machine. 

P.—100 tensile and bending test machine. 

Q.—Annealing and tempering room. 

R.—100-ton compression and bending test machine. 

S.—50-ton compression and bending test machine (Ainsler ). 

T.—50-ton compression and bending test machine (Amsler). 

U.—25-ton Krupp tensile testing machine. 

V.—25-ton Krupp tensile testing machine. 

W.—40-ton Greenwood and Batley universal testing machine 

X.—100-ton universal testing machine and Grafen Staden 
20,000 mkg. torsional testing machine. 


Amsler tensile testing machines and wire 


FIG 4—PHYSICAL AND CHEMICAL RESEARCH LABORATORY 


interior view—Fig. 7, page 622. 


This shop is equipped | was carried out by Krupp’s, who had twe proofing 


with the very long lathes and boring machines, so as | ranges in connection with the Essen works, one at 


| to be able to do all the machining necessary for the 
longest naval gun. As is well known, the Krupp gun 
is built up of a series of tubes and jackets, the outer 


| rings being shrunk on to the inner tubes. Some of 


the long lathes required for machining these tubes 
are seen in the foreground of the illustration. The big 
bay containing these long lathes runs at right angles 
to the main fore and aft bays of the shop. The machine 
equipment generally can be gauged from the fact 
that there are in this shop twenty lathes with a length 


| between centres of over 15 m., whilst there are twelve 


boring machines capable of boring a tube of over 13 m. 
length. ‘The travelling crane equipment is very good, 
as can be judged from the picture, the two centre 
bays each having three travellers with a total lift 
of over 300 tons, and the other big bay two travellers 
lifting 150 tons. The big shrinking pit, used for 
shrinking the tubes together, is enclosed in a corner 
of this shop. Press shop No. IT. is ittustrated in Fig. 
8, page 622. The presses have a capacity as follows : 
—Two of 4000 tons, one of 3000 tons, and one of 
2000 tons, and there are some eighteen furnaces 
arranged so as to take the longest propeller crank and 
other shafts. This shop is about 350ft. long by 200ft. 
wide, and was fully employed on ordinary commercial 
work soon after the Armistice. 

The principal shops added during the war can be 
| 8 as follows :—Gun shops ‘7 and: 8, for 
| gan tubes upto 2lem. Gun carriage shops 7 and 8, for 


barracks represented the normal expansion for which | carriages up to 21 em. guns.‘ Gun carriage shop 6, for 


no houses were available, consequent upon the com- | carriage wheels. ’ 
Inci- | and 3b. Press shop ITI. for sriall shells. 


plete cessation of building during’ the war. 


Gun carriage and’ brake shops 3a 
Gun shop 





Essen, used for medium-sized guns only after the 
town had grown so as to surround it, and the long 
range at Meppen, close to the Dutch border. It is 
claimed that the idea of “‘ Big Bertha ”’ originated at 
Essen, and certainly these guns, and the other long- 
range guns used for the defence of the Flanders coast, 
were made at these works. Krupp’s also supplied 
certain trained men to form part of the crew of these 
big guns. 

When intensive munition making was started in 
Germany, Krupp’s gave up the patent rights on all 
their guns, and supplied drawings to all firms, as well 
as lending their experts. Many forgings, &c., were 
also supplied from Essen to other firms to machine. 
For the ** U ” boat war, Krupp’s were called upon to 
supply special steel for torpedo bodies, periscope 
tubes, and armoured towers. At Essen also much 
general engineering work for the fleet was carried 
out in the big machinery shops available. 

Although, as previously noted, the peace products 
were greater than the military products in pre-war 
days, yet in spite of the great increase in staff and 
plant, all energies were devoted to war materials 
from 1914 to the end of the war, and the personnel 

was increased by 150 per cent. As is well known, the 
Peace Treaty has considerably limited the army and 
the navy of Germany, and also has prohibited the 
export of war material. Accordingly, the require- 
ments of the German Government will be much 
reduced, and as that was the only source of orders 
open to Krupp’s arid other German munition firms, it 
follows that they must rely to a much larger extent 
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than in pre-war days on ordinary commercial work to 
keep them employed in the future. It will have been 
noticed that even before the war the output in weight 
was considerably greater for commercial material 
than for munitions, and one of the problems of the 
Krupp administration was to convert all its energies 
to war production. Since the Armistice the other 
oxtreme has had to be reached, namely, all peace 
production, and, as is the case with all munition 
works, this has nct been easy. 

The establishment can be roughly divided into 
three portions :—({@) The forge, foundries and ordi- 
nary machine shops, which will revert to their pre-war 
occupation provided sufficient orders are obtained ; 
(b) the shops built specially to meet the Navy Bill 
requirements, which have machinery and equipment 
designed for the production of big gun and allied 
work, and which cannot easily be transformed to suit 
commercial work; (¢) the shops built in 1916-17 
which{ were to increase the output of munitions in 
accordance with the Hindenburg programme. Such 
xhops{as a whole were designed with a view to com- 
mercial use when the war was over, and the c rhange 
can be readily made. 

As regards (a), the firm’s pre-war specialities, such 
us large steel forgings and castings for all purposes, 
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a shop to make moving picture apparatus. Close 
to the big locomotive shop is a locomotive repairing 
shop. Krupp’s also proposed to take up the produc- 
tion of ordinary electric motors and dynamos. In 
fact, one might say that every branch of commercial 
engineering was to be exploited to keep this huge 
establishment with its forty thousand hands oecupied. 
In this peace-time development the fall in the 
German exchange has been a big factor. It has prac- 
tically eliminated the usual competitors and so from 
all parts of Europe, and, one might add, elsewhere, 
inquiries aud orders have been received for all kinds 
of manufactured steel items, many of which, in normal 
circumstances, would undoubtedly have been distri- 
buted amongst other countries, and particularly to 
Great Britain. The progress of Krupp’s since the war 
is a testimony to the fact that if production is cheap 
there is a sufficient demand to give employment. 
Although strikes are not unknown, they are very rare 
indeed just now, but the men have had to be consulted 
and humoured to an extent which the German 
director considers is preposterous. However, by 
keeping the industry in operation, even at the cost of 
increased wages, there is no doubt that the country 
as a whole is benefiting enormously. 
The rapid progress of Krupp’s to 
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there, they attend lectures in a demonstration theatre, 
as well as go to the Technical High School in the town 
for four hours each day. After three years they have 
to pass an examination before being accepted for the 
laboratory staff. Even with the cessation of war, this 
research work will not lag, and one may reasonably 
expect that Krupp’s will continue to develop new 
steels and new methods of manufacture of the same 
to compete with the steel makers of this and other 
countries, 
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Design. 
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AT the Neasden power station of the Metropolitan 
Railway important extensions are being made to the 
boiler-house plant by John Thompson Water-tube 


Boilers, Limited, of Wolverhampton. Six boilers, 
complete with superheaters, forced draught chain 
grate stokers, integral economisers and induced 


dravght plant, together with all the necessary acces- 
sories and an exceptionally large 
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FIG. 92—-ARRANGEMENT OF NEW WATER SOFTENING PLANT AT NEASDEN POWER STATION 


railway axles and tires, &c., were in great demand 
immediately things approached the normal after the 
\rmistice. Not only were the German requirements 
enormous, but all the neighbouring countries, espe- 
cially Holland and Scandinavia, became large pur- 
chasers. The gradual depreciation of the mark and 
the relative cheapening of the cost of production which 
accompanied it, was of great assistance to Krupp’s, as 
it has been to all German industrial firms in the matter 
of getting orders. It may be said that the steel- 
producing capacity of Krupp’s has been utilised 
practically to the limit possible under post-war con- 
ditions. 

The shops under heading (6) could not as a whole 
be economically adapted to ordinary peace require- 
ments, and so have been very little used. The most 
uteresting feature of the peace production develop- 
ment is the use made of the new shops built during 
the war. The conversion of one of these into a loco- 
motive factory has already been referred to. In 
others the intention is to specialise in agricultural 
machinery to meet the German and Russian needs 
principally, and to compete with the American firms | 
which have had the monopoly so far. One of the 
new small field gun shops was being modified to suit 
the production of pneumatic tools, and next to it was 





| direction. 


the extent to which the founders experimented 
with all new ideas and inventions. Friedrich Krupp 
started to manufacture crucible steel to compete 
with the English, and he developed this industry 
until he could replace it by other methods more 
economical and more suited to the iron ores available. 
Other outstanding productions, such as hardened 
rolls, railway tires, were developed after continuous 
research and experiment, and the same spirit is mani- 
fest to-day. One of the most interesting places at 
Essen is the research laboratory. This fine building 
was erected in 1910, and replaced an earlier and much 
smaller building which dated from 1860. It houses 
both the physical and chemical sections, and the 
nature of the equipment can be judged from the 
ground plan of the physical laboratory—Fig. 4. 
During the war, the total number of the employees 
was nearly 300, of which fifteen were men of university 
training, and 170 had passed the Technical High 
School course for analysts and experimenters. The 


| analysts on the chemical side and the experimenters on 


the physical side are recruited from the promising 
apprentices in the works, who show ability in this 
Their training includes one year going 
through special shops, and then they are drafted to 
the laboratory. In addition to doing the simple work 


softener, are at present being installed by this firm, 
which was awarded the contract after very careful 
consideration had been paid to the merits of the 
Thompson boiler by the company’s éngimeers and 
the main contractors, the Metropolitan-Vickers 
Electrical Company. Although it was recognised 
that the installation of these boilers would incur 
considerable expense, on account of it being necessary 
to remove existing foundations and to raise the root 
to accommodate the vertical tube units, it was decided 
that the inherent advantages of Thompson boilers 
would amply justify their employment. From the Sup- 
plement which we publish with this issue it will be seen 
that the six boilers are arranged in three batteries, 
and as it was necessary to secure the largest output 
with the available space, which was determined. by 
the pitch of the existing coal bunker stanchions, two 
of the boilers have been designed for a larger evaporat- 
ing capacity than the remaiming four, which have an 


individual heating surface of 6250 square feet, and 
an evaporating capacity of 25,000 lb. per hour. One 
of the other boilers has a heating surface of 7000 


square feet and evaporates 27,720 lb. of water per 


| hour, whilst the corresponding figures for the sixth 
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boiler are 7560 square feet and 30,200 Ib. respectively, 
the heating surfaces of the integral economisers being 
excluded in each instance. These integral econo- 
misers, we may mention, have already been employed 
in connection with other of the firm’s contracts, and 
have always given entire satisfaction. 

Each boiler is designed for a working pressure of 
275 lb. per square inch and a final superheat tem- 
perature of 650 deg. Fah. Two forced draught chain 
grate stokers are fitted to each boiler, the grate area 
of those belonging to the 25,000]b. boilers being 
148 square feet, that for the 27,720lb. unit 165 
square feet, and for the largest 30,200 lb. unit 179 
square feet. The boilers are being erected on a floor 
built up of steel joists and channels, so as to provide 
a basement underneath for the easy removal of ashes 
and soot. The ashes fall into large hoppers under- 
neath the rear of the stokers, and they are discharged 
from these hoppers into bogie wagons running on 2ft. 
gauge rails. Ample provision is also made for the 
removal of the soot, which, on account of the straight 
boiler tubes, does not settle on the heating suviaces, 
but falls into large hoppers underneath the boilers 
in the same manner as the ashes, and is also dis- 
charged into bogie wagons running on the rails. 
These wagons containing the soot and ashes are 
wheeled outside the boiler-house, where the contents 
are discharged into an elevator which conveys the 
ashes and soot to a hopper from which they are dis- 
charged into railway wagons ready for disposal. 

'. The boilers are composed of the first three banks of 
tubes, whilst the rear bank of tubes forms the econo- 
miser. 
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but when the pressure is raised at a later date to 
275 lb. per square inch, the temperature will be 
increased to 650 deg. Fah. The tubes of the super- 
heaters are expanded directly into the headers, which, 
like the tubes, are composed of the best solid drawn 
steel. Opposite the ends of each tube, stoppers are 
provided to allow easy access for expanding the tubes 
and repairs. All the boilers are fitted with Bennis 
horizontal forced draught chain grate stokers, 
specially adapted for burning low-grade fuels with 
forced draught and having varying widths and grate 
areas to suit the respective boiler capacities, there 
being a pair of grates for each boiler ; and to prevent 
air entering the furnaces at places other than that 
desired, the stokers are completely housed in at the 
front and sides. 

Doors are provided to give easy access to the front 
of the grates to facilitate inspection and repairs, and 
they are controlled by a simple operating device 
which, when the doors are closed, effectively seals 
them. The air is supplied to the furnaces by two 
45in, diameter double-inlet Sirocco fans, each having 
@ capacity of 75,000 cubic feet per minute at a 
pressure of 3in. water gauge, one fan being situated 
at each end of the range of boilers, and from the fans 
the air is delivered into a common air duct above 
the fans in the basement of the boiler-house. The 
air is delivered to the grates through lateral auxiliary 
ducts, and each duct is controlled by a damper 
operated from the boiler-house floor level. From the 
lateral air ducts the air is discharged into a chamber 





The straight tubes, which have an outside | 
diameter of 3}in., are expanded into pressed tube | 


340.0. Seamless Drawn 
Stee! Tubing 4 thick. 


underneath the riddlings pit of the grates, and it 
passes up at each side ot that chamber into the air 
and riddlings chamber beneath the chain of the 
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FIG. 98—ARRANGEMENT OF RETURN-TUBE WATER BACK 


plates, as shown in the lower right-hand corner of 
our Supplement. The drums consist of top and 
bottom-curved plates, which are joined by a riveted 
butt strap joint, whilst the ends are composed of 
pressed circular plates flanged and riveted. The tube 
plates at the bottom of the steam drums and at the 
top of the lower drums are pressed with a series of 
flats, which are arranged so as to maintain an almost 
perfect circularity of the drum and an even resistance | 
to internal pressure. The tubes are composed of 
solid drawn mild steel, and are expanded into the 
holes bored in the flats. After the feed water has 
been treated by a Kennicott water softening plant 
it enters the boilers by way of the feed valves at the 
rear top drum, which constitutes the top of the 
economiser, and which contains a division plate for 
causing the water to descend down half of the tubes 
and into the mud drum, from which it afterwards 
rises into the other half of the tubes and finally 
returns to the other side of the steam drum. As 
will be seen from the Supplement, there is no con- 
nection between the two rear mud drums, and con- 
sequently the water from the integral economiser 
enters the boiler proper through the bottom circu- 
lating tubes of the two rear steam drums, the water 
having first passed completely through the economiser 
in the manner described. The steam is released | 
from the rear steam drum in which there is the least 
ebullition, and it is conveyed from the receiver to | 
the superheater, 
In accordance with standard practice, the super- | 
heaters on all the boilers are placed between the first | 
and second banks of tubes, and they are intended | 
to give et present a final steam temperature of 540) 
deg. Fah. at a pressure of 1801b. per square inch, 


grate. The supply of air to the rear portion of the 
grates is controlled by a specially arranged damper 
situated at the rear of the air and riddlings chamber. 
The tailings are collected in a hopper and delivered 
into a rail truck through a guillotine valve and 
shoot. 

A departure from orthodox design has been made 
by the provision of a “ return-tube water back ”’ just 
above the rear end of the chain grate stokers the 
object of the arrangement being to compress the fuel 
on the bed of the grate without forming a cake or 
clinker at the rear end, so as to provide a complete air 
seal for the ashpit, whilst at the same time permitting 
the ashes to pass continuously from the grate into 
the ash hopper. This so-called ‘“‘ water back ’’—see 
Fig. 93—is composed of two solid drawn steel tubes 
jin. thick, which are connected in series with two 
drums of the boiler so that they are always full of 
water and cannot therefore overheat. Two quick- 
acting valves, which are operated from the floor level, 
are provided for cutting out the arrangement if 
necessary. The usual safety valves and blow-down 
valves are, of course, also provided. All the grates 
are driven by a roller chain from an overhead line 
shaft and through a Bennis six-speed gear-box fitted 
with a safety device for throwing the gear out auto- 
matically in the event of the grates being jambed. 
Each pair of boilers is connected to a single self-sup- 
porting chimney, and each chimney is provided with 
two Sirocco electrically driven induced draught fans, 
so that each fan deals with the gases of a single boiler. 
The chimneys stand approximately 100ft. above the 
ground level, and are lined with fire-brick for a dis- 
tance of about 50ft. In the flues there is a by-pass 


if necessary, be discharged directly into the chimneys 
without passing through the fans. 4 

The Kennicott water softening plant, which is to 
be used in conjunction with these boilers, and whic}, 
is being installed by the Kennicott Water Softencr 
Company, Limited, is shown in Fig. 92. Where water 
is the least hard or impure a softening plant is, of 
course, essential in order to secure efficiency and long 
life of the boilers. In this particular instance, t)., 
plant consists of a complete “K” type Kennicott 
softener, four Kennicott pressure sand filters, com. 
plete with a centrifugal pump and motor, soft wash 
water storage tank, hard water sump, and the build- 
ings for the filters, pumps, chemical storage and com- 
pressors. Complete pipe work, ranges and sludge pits 
are also being provided by the makers of the softener. 
Hard water drawn from wells is delivered into a hard 
water sump, which is sunk in the floor of the filter- 
house under the pumps. From this sump the water is 
pumped to the hard water box ofthe proportioning gear 
on top of the settling tank which forms the main body 
of the softener. When the softening chemicals have 
been accurately proportioned to the incoming wat«: 
they are intimately mixed with the water by means «f 
a mechanical agitator, worked by the impetus of t|i« 
filling water. These chemicals consist of a mixture of 
alumino-ferric and lime. The proportioning gear 
above mentioned is designed to deal with 960,000 gu! 
lons of water per day, and from this gear the mixture 
of chemicals and water pass down the central tube or 
downtake—see Fig. 92—which is arranged to conduct 
the mixture to the bottom of the settling tank, an:| 
since the water is drawn off from the top of this tank 
there is also an upward flow and this effects the pre 
cipitation of the softening salts suspended in tix 
water. Owing, moreover, to the very large diameter 
of the settling tank, the upward flow of the water is 
slow and gentle and the fall of the precipitate to tho 
bottom of the tank is unimpeded. 

When the boiler plant is operating at its full capacit 
the tank will allow a full three-hours’ settling. The 
accumulation of preciptate in the bottom of the tank 
is drawn off at regular intervals by means of thw 
usual Kennicott patented revolving sludge gear, an 
it is then caused to run into a concrete sludge pit. 
There are two of these pits, so that when one is full of 
sludge it can be put out of use and the sludge can be 
discharged into the other pit. By means of lift pipes 
the water can be decanted off from the sludge an: 
delivered back into the storage lake situated near the 
power station, and the sludge left in the pit can easily 
be removed, when the pit can be put into use again. 
The softened water is drawn off from the top of the 
settling tank and is through the cylindrica! 
pressure sand filters, which are 8ft. in diamete: 
Collectively, these filters will deal with 960,000 gallon. 
per day, and the arrangements are such that each 
filter can be put out of action in turn for the purpose 
of cleaning, which is done at the floor level, the 
washing out water being obtained from a cast iron 

tank erected on the roof of the filter-house. 
When the water has passed through the sand filters 
it is completely purified, and is ready for use. 

The proportioning gear which controls the chemi- 
cals is shown in the lower right-hand corner of Fig. 92. 
A small quantity of hard water from the hard water 
box already mentioned is by-passed to the dividing 
box shown, and from this box a portion of the water 
falls into the regulating tank which is directly below, 
and the rest passes away through the pipes E F. 
The flow of the water through the two parts of the 
dividing box is adjusted by means of the brass handle 
A, so that the regulating tank fills up in a definite 
number of hours, and as the level of the water increases 
the float gradually lifts and consequently lowers the 
chemical lift pipe ( in the chemical tank, with the 
result that mixed chemicals are added in definite 
proportion to the quantity of water entering the water 
softener. Immediately the chemicals are introduced 
into the water the mixture is thoroughly stirred by) 
means of the mechanical agitator in the downtake 
in which the water descends and finally flows upwards 
outside the downtake in the manner described. All 
the power for operating the plant is supplied by the 
water wheel which, in addition to driving the agitator 
in the downtake, also operates a four-bladed agitator 
in the chemical tank, so that the chemicals are con- 
stantly and thoroughly mixed. 


In the course of a discussion upon ironfoundry problems 
at a meeting of the Manchester Metallurgical Society, on 
November 22nd, Mr. 8. Evans remarked that in com 

parison with American irons British irons appeared 
to be lacking in toughness. He had heard that the same 
phenomenon was observed with German irons, which were 
tougher than British of approximately the same analysis. 
Why was that? Mr. E. L. Rhead, who had opened tho 
discussion, replied that many American irons owed their 
extreme toughness to their freedom from sulphur and phos- 
phorus. They were made from hematite, which was of 
great value in securing toughness. But only in exceptions! 
cases were German irons tougher than British brands. 
Possibly the variation was due to the presence of some 
ingredient not usually included in the analysis. For 
instance, he had found aluminium, calcium, and titanium. 
and the presence of those ingredients, even in small 
quantity, would produce a marked difference in the pro- 
perties of irons which otherwise appeared to be of the 





arrangement so that the gases from the boilers can, 


same character. 
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A Chronology of Communication. 
By C. F. DENDY MARSHALL, M.A. 
Nots.—-The word “* communication” is used here for 


the exchange or transmission of messages or information only 
not in its more extended meaning. The subject of locomo- 
tion was treated in a similar manner in Tae ENGINEER for 
June 27th and July Ath, 1919. 


PeRHAPS the most primitive means of conveying news 


to a distance is the use of beacon fires as warnings of | 
danger, which is mentioned by Homer, and was used in | 
this country down to at least as late as the Tudor period. | 


An organised system of this nature was prepared against 
the coming of the Spanish Armada. 

In very ancient times regular posts were established 
for the purpose of conveying Government messages only. 
Instances are recorded of systems of this kind being set 
up in Persia by Cyrus, in Italy by Augustus, and in China, 
the last named, according to Marco Polo, employing no 
less than 200,000 horses. 

During the earlier part of the Christian era, various 
systems of Government posts existed in Europe. A postal 
system in the modern sense of the word, attached to the 
University of Paris, was in existence as early as the 
thirteenth century, for the abolition of which in the 
eighteenth large compensation was paid. 

The use of homing pigeons for carrying dispatches is 
of very remote antiquity. The ancient Greeks conveyed 
the names of Olympian victors to their various cities b» 
that means 
Sixteenth Century. 

both public and private letters only travelled 
in this country by special messenger. By com 
mand of that sovereign, regular ** posts *’ were 
set up, i.¢., stations where horses were kept for 
the use of the king's couriers. This system was 
extended by Elizabeth. 





1635. Regular posts were set up for the use of the public, 
with a scale of charges by distance. 

1637. A“ letter office ’’ was opened in London. 

1653. A local post was set up in Paris by de Valayer, 
which is said to have included the features of 
post-paid envelopes and street letter boxes. It 
is not known how long this enterprise continued 
in action. 

1680. A penny post was set up in London by Murray 
and Dockwra. 

1688. The Post Office packet station at Falmouth was | 
established. 

1784. The carriage of letters transferred to coaches, on | 
the proposal of John Palmer. 

1791. Semaphore or aerial telegraph invented by Chappe 
in France. 

1793. ‘* Telegraphy ’’ by means of semaphores was prac 
tised during the French Revolution. 

1798. Bethancourt, using the discharge of a Leyden jar, 
transmitted messages between Aranjuez and 
Madrid, over twenty-five miles. 

1809. Electro-chemical telegraph invented by Soemmer- 
ing. In 1810 be made a bell ring 2000ft. off. 

1815. Sir Home Popham’s semaphore adopted by the 
British Admiralty. 

1816. Francis Ronald laid down eight miles of insulated | 
wire to carry out his system of tclegraphing. 
A model of his apparatus is in the Victoria and 
Albert Museum. 

1818. Night semaphores, for land and sea, introduced. 

1830, Mails first sent by railway—Liverpool and Man- | 
chester. 

1835. Mails to India sent by the Overland route, owing | 
to the energies of Lieut. Waghorn. 

1835. Morse constructed a rough working model of an 
electric telegraph in America. 

1836. Cooke and Wheatstone invented an electric tele- 
graph in which an alphabet was worked out by 
the movements of three needles. 1 

1837. Earliest practical trial of electrical telegraphy on | 
the London and Birmingham Railway. 

1837. Alfred Vail, of U.8.A., invented a printing tele- 
graph. 

1838. Mails conveyed to America by the steamship 
Sirius. 

1838. The first “ travelling post office ’’ commenced | 
running. 

1838. Signals were communicated by 4 pneumatic tube | 
between Euston and Camden Town, on the | 
London and Birmingham Railway. 

1840. Inland penny postage established, in consequence | 
of the activities of Rowland Hill. 

1842. “ Submarine”’ telegraph experiments under the | 
Serpentine. 

1843. First public telegraph line laid, from Paddington | 
to Slough on the Great Western Railway, under | 
the patent of Wheatstone and Cooke. 

1843, First American electric telegraph, Washington to 
Raltimore. 

1846. Incorporation of the Electric Telegraph Company. | 

1846. Electric dial telegraph patented by John Nott. 

1846. * Electric Telegraph Company ” formed. 

1848. First year of Admiralty electric telegraph. 

1851. A cable was laid between Dover and Calais. 

1853. The ‘‘ Pneumatic Dispatch ” system, invented by | 


Latimer Clark, was applied between two of the | 
London offices of the Electric and International | 
Telegraph Company. 


Down to the rein of Heury Vill... 


| 1919 


| 1874. Baudot multiplex system of telegraph working. 
1876. Graham Bell’s patent for the telephone. 

| 1878. First telephone exchange opened in London. 

| 1878. Invention of the microphone by Hughes. 

| 1879. A pneumatic system of letter post established in 


Paris. 

In the Waziri Expedition communication by helio- 
graph was maintained up to a distance of seventy 
miles. 

experiments were carried ont by Graham Bell, in 
the course of which signals were transmitted a 
distance of a mile and a-half between boats on 
the Potomac River, through the water without 
wires. 

Preece produced wireless telephonic communica- 
tion by inductive methods. 

Various telephone companies in Great Britain were 
this year united under the name of the National 
Telephone Company. 

Telephonic communication opened between London 
and Paris. 

Communication established between 
Post Office and the Fastnet 
system of non-continuous cable by Willoughby 
Smith 

The Post Office purchased the trunk lines of the 
National Telephone Company. 

Parcels conveyed by motor mail vans. 

Wireless stations on the Marconi system were 
established in the Isle of Wight and Bourne- 
mouth, followed the next year by communica 
tion between England and France, and between 
two ships. 

Marconi succeeded in sending signals across the 
Atlantic 

A regular system of communication of Press news 
and private messages to Atlantic liners on the 
journey was inaugurated, and daily newspapers 
were printed on board. 

Experimental aeroplane post, between London and 
Windsor. 

1918. While the war was going on, mails were 
frequently carried by air, and since its conclu- 
sion regular aeroplane services have been set 
up in various parts of the world. Communica- 
tion by wireless was also much extended and 
developed during the war, being used to an 
enormous extent on aeroplanes. A new line of 
development was that of * directional * wireless, 
which was brought to a high state of efficiency. 

An interesting method of secret communication 

employed at sea was devised which utilised the 

ultro-violet rays of light alone. 

Mails crossed the Atlantic by air. 

Experiments in wireless telephony between Chelms- 


1881. 


| 1882. 


}88). 


1880. 


1891. 


1895 Crookhaven 
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ford and Geneva by the Marconi Company were | 


partially successful. 


FORTHCOMING AIR CONFERENCE. 


Tue Air Ministry announces that since the first Air 
Conference proved so useful in focussing attention on the 
many and intricate problems of aviation and in bringing 
about a frank exchange of views on the subject, the 
Air Council has decided to call together another Conference. 
This second air parliament will be held, by permission of 
the Lord Mayor and Corporation, at the Guildhall on 
February 7th and 8th, 1922. The Conference, which will 
be opened by the Lord Mayor, will, on this occasion, be 
asked to address itself mainly to the question of the future 
of aviation, with special reference to its development 
as a regular and speedy form of commercial transport. 

As a matter of convenience the papers will be divided 
into two main groups, one dealing with civil aviation 
in general and the other with technical problems, the 
papers on the former subject being delivered at the morning 
session of the first day, and the papers on the latter during 
the afternoon session of the same day. 
on the second day will be devoted wholly to discussions 
arising out of the previous day's papers, the morning 


Lighthouse on a| 


The proceedings | 


session being allotted to civil aviation, and the afternoon | 


to discussions on the technical papers. 

There will be two chairmen: the Secretary of State for 
Air, who will preside during the civil aviation portion of 
the proceedings, and Lord Weir of Eastwood during the 
technical sessions. The principal paper on civil aviation 
will be read by Lord Gorell, Under-Secretary of State for 
Air, who will give a general account of progress at home 


| and abroad and will direct attention to a consideration 


of the ways and means whereby the development of civil 


| aviation at home and in the Empire may be best furthered ; 


in this connection Lord Gorell will endeavour to enlist the 
practical co-operation of business and other interests. The 
main technical paper will be read by Mr. F. M. Green, of 


Sir W. G. Armstrong, Whitworth Aircraft, Limited. The 


| 


names of the other speakers will be communicated later. 


BRIDGE ACROSS SYDNEY HARBOUR. 


TENDERs for the construction of a bridge over Sydney Har- 
bour were called for in the New South Wales Government 
Gazette of Oct. 8th, and the local Press. Similar announce- 
ments will in due time be published throughout the world, 
and it is reported that the Government of New South 
Wales intends to send the Chief Engineer of the State, | 
who has designed the bridge, to Canada, the United States, 
and Great Britain during the coming year, where he will 
afford any information required. This undertaking, 
which has been talked of for many years without practical 
result, is of considerable magnitude. The New South 


1853. Reuter’s telegrams organised. 
1855. Invention of the Hughes type-printing telegraph. | 
1857. Failure of first attempt to lay Atlantic cable. 
1858. An Atlantic cable was laid, which, however, only | 
proved serviceable for two months. 
1860. Reis invented and constructed a rudimentary 
telephone. 
1863. United States Army employed electric wires on the | 
field of battle. 
1866, 
1870. 
ment. 
1870. 





| Wales Government Gazette notice calls for tenders for a 
Successful laying of two Atlantic cables. bridge, which is to be of the cantilever type and will reach | 
Inland telegraphs taken over by the Post Office, | from Dawes Point, on the south side of Sydney Harbour, 
a monopoly being conferred by Act of Parlia- | to Milson’s Point, on the north, and will comprise a span 
of 1600ft. clear from the centre of the main piers. The 
During the Franco-Prussian War a pigeon post | total length to be tendered for is 3816ft. The deck is to | 
was organised, the letters being photographed | accommodate four lines of railway and a roadway 25ft. 
on a greatly reduced scale. Many letters were | wide between trusses. There are also to be a footway | 
also carried by the balloons sent out of Paris. 15ft. wide, cantilevered outside the western side, and a! 





| 

motor roadway 18ft. wide on the other side. When ths 
bridge is erected the transcontinental limited express will 
start from Rockhampton, Queensland, and will pase 
| through Sydney, vid the bridge, in the course of a run of 

4020 miles. During the past twenty years the passenger 

traffic across Sydney Harbour, which will be served by the 
| new bridge, has increased from 16,500,000 to 41,000,000 
| per annum, or practically by 150 per cent. We understand 
| that the tenders must reach the Under-Secretary for 
| Public Works, New South Wales, not later than October 
3ist, 1922. 


| Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


LOCOMOTIVE PERFORMANCES. 


Sir,—In your series of footplete experiences on various rail- 
ways, for some reason you omitted the South-Eastern and Chat- 
ham Railway. 
several runs of the express trains in the Folkestone. service, it 
| is just possible your general readers wil! be interested in the 
| 
| 
| 


As I recently have had opportunities to time 


details. 

The distance, London to Folkestone, is exactly 70 miles, and 
the trains are timed to do this journey in both directions in 
90 min. The 11 a... ex Folkestone Central is timed to do the 
70 miles in 85 min. 

The engines usually employed on these fast trains are the 
latest type 4-4-0 built in 1914, and I have generally found that 
when exceptionally one of Mr. Wainwright's locomotives, ‘* 740" 
class, are used they cannot run to time. 

On a recent run, with locomotive 778, with eight bogie carriages 
and two Pullmans, equal in all to about 310 tons behind the 
tender, we were rather longer than usual in getting up speed, 
but after Sandling the engine seemed to get into her stride and 
was soon travelling at 70 miles per hour, passing Ashford, 
14 miles, in 20} min. From there to Tonbridge is one of the 

| straightest tracks in the country, as there is a 264 miles run, 
| practically flat without a curve. The trains generally keep a 
good speod right through this distance, and the present run was 
no exception to the rule, as we passed Headoorn, 10} miles from 
Ashford, in 10 min., and Paddock Wood, 21 miles from Ashford, 
in 19 min., reaching the serious curve at Tonbridge, 264 miles 
from Ashford, in 24} min. From here begins the hard work, as 
there is a stiff climb up to within a mile from Sevenoaks ; but 
778 did not seem to find it hard, for her timing was the best out 
of six runs, covering 5 miles in 9 min. After Sevenoaks there is 
the Polhill climb, and on this occasion we reached the 18} mile- 
post in 20 min. from Tonbridge. We passed Orpinton, 14 mile- 
| post, in 27} min. from Tonbridge. This only represents 34 miles 
| per hour average from Tonbridge, but, judging by performances 
of other locomotives with lighter loads, this was quite a good 
timing on this occasion. To Chislehurst from Orpington is 
2} miles, and this length was covered in 24 min., and the 8} mile- 
| post was passed 5} min. after passing Chislehurst, é.c., 63 miles 
per hour. From there, as on every run, there wére constant 
signal checks ; but in spite of them we arrived outside London 
Bridge 2 min. before the time due at Cannon-street, a most 
creditable performance considering it was only an ordinary run 
and the driver was unaware that the journey was being timed. 

It is very noticeable that on the whole the locomotives keep 
to the same times for the various stretches of route, although 
different engines have their individual timings. The following 
table will make this more clear. 


Various journeys, 





minutes after start. 

Mis. _ ——_—- —__— 

Engine 740. Engine 778. 

Folkestone Central ..| 70 . a | — 

Passing— | 
Ashford .. se e+] G6 199) 199] 189) 199) 224! 21 204 
Headcorn .. | 454 21 | 21 | 20g) 21 22 | 21 | 
Paddock Wood .. .. 35 40) 41 | 40 | 40 42 | 404 30) 
Tonbridge ..| 29) 46}; 47) 46 | 474 47}; 46 | 44} 
Entrance to River Tun’!) 24) 56 | 56 | 55 | 574 56 | 553 53] 
Entrance to Polhill Tun. 18} 65}, 654) 64}, 67 67 | 66 65 
Orpington 14 724) 72}) 71 s 75 | 73 | 72) 
Chislehurst .. .. .. ILL} 75h 75}) 734, * 77Ri 75h 74) 
Mile-post .. .. ... 8} 78/78| * | © 80} 78 | 77} 
* Slowed 

Other runs. of which I have, however, no records, have 


ineluded the locomotive 761, which is the only engine 1 have 
ever found able to get its train to London on time. All the above 
runs meant an arrival 6 min. to 15 min. late. There seems to 
be something very faulty with the timing of trains in the early 
morning into London, as they seem to be late. It may be the 
drivers’ fault, for, as already stated, 761 engine seems to get in 
to time always. A. P. Scnove. 
December 5th. 


LOCOMOTIVES WITH FOUR EXCENTRICS, 


Sin,—Amongst engineers interested in the history of loco- 
motives it is generally accepted that the first locomotive to be 
fitted with four excentrics was built by William T. James, of 
New York, for the Baltimore and Ohio Railroad in 1832. Not 
only so, it is further accepted that the ends of each pair of 
excentric rods were connected by 4 link which, through a die, 
transmitted the movement to the valve spindle and so con- 
stituted the first “link motion ” reversing gear, This locomotive 
was developed from a three-wheeled steam road carriage pre- 
viously built by the same maker in 1829 and which also was 
fitted with four excentrics. 

In any case the use of four excentrics with fork gab excentric 
rods was patented by Messrs. Norris and Long on January 17th, 
1833, the arrangement being as shown on the Philadelphia, 
illustrated in ‘‘ The Locomotive and its Development,” by C. E. 
Strotton. If, however, Stretton is correct in the following state- 
ment, then the use of four excentrics on a locomotive first took 
place in 1826, although it must be recognised that the four 
excentrics only duplicated the functions of two. 

Referring to Stockton No. 5, of the Stockton and Darlington 
Railway, Stretton states :—‘* During the early part of the year 
1826 Mesars. Wilson and Co., of Newcastle, designed and con- 
structed an engine, No. 5, for the Stockton and Darlington 








616 


Railway, and as that firm considered outside coupling reds an 
objection, they placed their engine upon four wheels and 
employed four cylinders, two to each pair. Thus the locomotive 
had two pairs of independent driving wheels, a plan more 
recently used upon the North-Western Railway.” 

This statement is evidently intended as an amplification of the 
statement made in “‘ Locomotive Engineering” by Zerah 
Colburn as follows :—“ This engine had four cylinders, two to 
each pair of wheels, and appears to have been the first in which 
® single pair of wheels was worked by two pistons acting upon 
cranks at right angles to each other. The last-named arrange- 
ment is one of great consequence in all locomotives, and it is 
singular that its first adoption has heretofore escaped inquiry.” 


In their conclusions regarding the arrangement of this engine | 


neither of these writers appear to have paid much attention to 
the state of the art of locomotive building in 1826. Locomotion 
No. 1, built in the previous year, had two cylinders and required 
for its manipulation one regulator handle and four valve handles. 


An independent driver engine would be the equivalent of two | 


such engines, and would have had no less than ten handles. The 
absurdity of such a complication is evident. Stockton No. 5 
was a four-cylinder engine, but it had the piston-rods of each 
pair of cylinders cottered to the same crosshead, the cylinders 
being placed one on each side of the boiler, over each pair of 
wheels. The two cylinders over each pair of wheels had their 
slide valves operated in unison by a rocking shaft ; the crank 
pins in the wheels were placed on coincident centres and the two 


pairs of wheels were coupled by éutside rods and return cranks | 


exactly as Locomotion No. 1 was coupled. There were conse- 
quently only two excentries required on the engine. It was the 
desire to remove the cylinders from the objectionable position 
on top of the boiler, and not an objection to coupling rods that 
prompted the design of Stockton No. 5. Swiftsure, built by 
Messrs. Forrester and Co. for the Liverpool and Manchester 
Railway in 1834, had only two excentries, Fig. 13 of my article 
in Tae Enerveer, July 2nd, 1920, being a detail of the gear. 
Glasgow, December 3rd. Jas. Dunwopr. 


Srr,—Referring to Mr. E. A. Forward’s letter in THe ENar- 
NEER of December 2nd, I have failed to find Mr. Alexander 
Allan's particulars in Vol. 51, page 159, of this journal—possibly 
owing to the reference numbers being incorrect—and I am there- 
fore unable to comment upon them. I have in my possession 
# number of original letters from Mr. Allan, in one of which he 
gives several particulars of Forrester’s engines. He mentions 
the valve gear, but does not describe it, beyond referring to 
vertical excentric rods. It is curious that no mention is made of 
four excentries. This, however, is merely negative evidence and, 
of course, does not prove that Forrester’s engines had not four 
excentrics. 

Mr. D. K. Clark, in “ Railway Machinery ” (1855), page 21, 
illustrates Forrester’s valve gear of 1834 with vertical excentric 
rods. This illustration distinctly shows one excentric only. 
The description in the text states:—‘' The eccentric acted 
vertically ; it had two diverging rods finished with gabs, and 
these were placed in gear with the double spanner on one side 
or the other, or held out of gear by a double-ended pal! hung 
betwixt them, and worked from the footplate. It would there- 
fore appear that if Forrester’s Swiftsure had four excentrics, 
D. K. Clarks illustration and description of the valve gear 
cannot be correct. 

On page 22 the same writer states that “ the first application 
of four eccentrics to locomotives was made by Messrs. Hawthorns, 
of Newcastle, in 1837.” 
understood that this statement is correct, so far as Messrs. 
Hawthorn’s name is concerned, though the date should have 
been 1835, and the statement needs the qualification that it 
applies to locomotives built in this country. Zerah Colburn 


pointed out that four excentrics had been previously used in | 


America. 

In # communication made to the writer some time ago Messrs. 
R. and W. Hawthorn, Leslie and Co. claimed that the Comet of 
1835 was the first engine to have four fixed excentrics. Accord- 
ing to Colburn, no patent appears to have been taken out for 
this improvement, at least in this country. E. L. Anrons. 

P.S.—In looking through Vol. 51 of Tue ENGINEER I see that 
Hawthorn’s engine, Comet, was illustrated on page 193. 


CHARGES FOR ELECTRICITY. 


Sir,—In your issue of Taz Enotneer of November 18th, 
1921, on page 546, in the middle column, you have a note of the 
meeting of the Institution of Electrical Engineers, which meet- 
ing, I notice, was devoted to a discussion of *‘ How Best to Speed 
Up Electrical Progress.” 

I have just recently had my attention called to a little matter, 
which is perhaps worth noticing. At the moment I am without 
a house, and have been obliged to get such accommodation as 
has been available. For two months this summer I was able to 
hire a little flat in a town not 30 miles from Manchester. This 
flat was fitted with electric light, which we used as required. I 
was somewhat surprised at the end of my term to get two 
accounts for the current so used. The first account records that 
| used five units of electricity at 10d. per unit, for which I paid | 
4s. 2d. On the charge of 10d. per unit I have no kick to make, 
but what I do object to is to have an account rendered at the 
same time for @ special reading of the meter, for which I am 
charged 4s. It seems to me that this is a matter which, although 
small, should not be passed over. In these hard timés it is 
difficult to imagine that any corporation could render such an 
account. 

It is also interesting to note that the same corporation rendered 
me an account for gas for cooking which came to £1 15s. 6d. and 
for which the meter was read twice, the same as for the supply 
of electricity, but the gas department did not make any charge 
for the extra reading. 

The accounts as mentioned are in ny possession, and if they 
would be of any interest to the Institution of Electrical Engi- 
neers I shall be glad to post them on for their inspection. This 
is certainly one of the ways which will not make the consumption 
of electricity popular. I trust that you will be able to publish 
this communication. J. E. Livermore. | 

December 5th. 


SPEED ORDERS ON RAILWAYS. | 


Str,—Would any of your more enlightened readers explain 
the theory underlying “speed orders”’ on English railways ? | 
I have talked to several practical railway men on the subject and | 


The writer of this letter has always | 


| in the belief that they were standard, the buyer only finding 
out after he has bought them, and to his cost, that they lacked 
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or less extent, but the temporary restrictions, due to engineering 
works in progress, such as are advised from week to week in each 
company’s weekly programme. 

Take, for example, repairs—let us suppose, of a heavy nature— 
to an underline culvert. The probable restriction at this point 
would be 15 miles per hour for all trains, and the usual warning 
boards would be displayed on either side of the “ obstruction.” 
| But why 15 miles an hour, or any other figure? Is the figure 

arrived at arbitrarily or on some sound scientific or engineering 
basis ? And what is the primary object of the reduction in 
| 
| 


speed, when fixed ? Surely, twofold: (1) the safety of trains 
passing over the culvert ; (2) the safety of the men employed 
| on the repairs ? 

But how far does such a speed restriction in the (hypothetical) 
case cited meet the desiderata ? Beyond the fact that it is 
obviously easier to pull up a train going at 15 miles per hour 
than at 60 miles per hour, and in an emergency it might be 
necessary to pull up a train dead (on the right side of the obstruc- 
tion), 1 am somewhat at a loss—and I find others are, too—to 
appraise the wisdom and foresight of the (engineering) powers - 
that-be at their proper value. 

Does 15 miles per hour in such a case constitute a safe speed, 
where 30 miles per hour might, or would, spell danger, or at 
least recklessness ? Or is it a question of structural strains ? 
That is, does a procession of trains pounding over the culvert at 
15 miles per hour—I think this figure has become rather the god 
of the engineering hierarchy, that is why I adopt it for illustration 
—constitute a strain very much less than the same tonnage 
passing over it at 30 or 40 miles per hour ? By this 1 mean—and 
1 write as a layman in engineering matters—is it known from 
practical tests in what ratio stress diminishes with speed ? 

These are my difficulties. May I commend them to the con- 
sideration of your readers in the hope that someone will take up 
his pen in reply ? Inpocrtus. 

November 30th. 


“MODERN PORTLAND CEMENT MANUFACTURE.” 


Sir,—Under the above heading you publish an article in your 
issue of October 21st. 

The claim made by your contributor, that agitating slurry 
by compressed air is worth the extra expense, does not coincide 
with the writer's experience. Your contributor does not say 
what capacity of storage mixers he was considering. For a 
storage capacity of chalk slurry equal to 2600 tons of Portland 
cement at 36 per cent. moisture, 60 horse-power will be required 
when agitated mechanically. If hard limestone slurry at 33 per 
cent. moisture, the same power would agitate the equivalent 
of 2000 tons of cement. If the same quantities of slurry 
are kept agitated by compressed air, not less than 120 horse- 
| power will be required. The writer recently visited a works with 
an output of 3000 tons per week. At this works a quantity of 
hard limestone slurry equal to 4000 tons of Portland cement is 
kept in storage and agitated by compressed air. There is one 
250 horse-power and one 300 horse-power compressor installed, 
both are fully loaded when at work. In 





one being a standby ; 
these days of high-priced fuel mechanical mixing can easily 
| hold its own. 
| The wet process has advantages peculiar to itself, but surely 
| the claim that “there is an absolute certainty of maintaining 
a perfect mixture of the materials as they pass through the rot ary 
| kiln ” is a little far-fetched. Over 80,000,000 barrels of Portland 
| cement were produced by the dry process in the United States 
last year, and no manufacturer in that country would admit that 
any change in the “ mix” takes place when the material is 
passing through the kiln. It is a well-known fact that the flue 
dust is lower in lime content than the raw mix ; but this holds 
good with wet process flue dust also. The great advantage 
possessed by the wet process is the ease with which a uniform 
mixture is obtained and the certainty that after a reasonable 
period of mixing a sample will truly represent the bulk. A further 
advantage is the ease of transportation for long distances at 
low cost. 

The question as to what fineness coal should be pulverised in 
order to obtain maximum economy is still a debatable one. In 
America, where upwards of four million tons of coal is pulverised 
yearly, no agreement has been reached. The statement has, 
| however, been frequently made that the extra cost of grinding 
| coal finer than 92 per cent. to 94 per cent. through a 100 by 100 
mesh sieve is not warranted by results. On the other hand, 
| extravagant claims are made from time to time as to the savings 
that can be effected by grinding to 99 per cent. fineness. Anyone 
with experience in grinding coal will know that the 
| difference in fineness as stated above bears no relation to the 
| extra cost of grinding same. It may be 15 per cent. or even 
30 per cent., according to the quality of the coal and the kind of 
mills employed for grinding. This is a subject that might very 
well be submitted to a research committee, and the writer would 
suggest that an investigation as to the true economy or other- 
wise of different finenesses of pulverised coal when used as fuel 
could better be determined by an evaporative test on a steam 
boiler than on a rotary kiln with all its variables. P. C. 

British Columbia, November 16th. 





SECOND-HAND MACHINE TOOLS. 


Sir,—Much discussion having taken place recently as to the 
low prices at which machine tools are being sold by the Disposal 
Board, and as to the severe competition which machine tool 
makers are suffering from this cause, it is perhaps as well to 
issue a word of warning a6 to the risks which buyers run when 
they purchase such second-hand machine tools. 

Some few of the machine tools so offered may be new, or 
practically new, and if made to makers’ specifications they are 
doubtless good value if bought at the right price. On the other 
hand, it must not be forgotten that many of these ‘* nearly new " 
machine tools were not made to makers’ specifications, but were 
modified in some way td suit the work for which they were 
required, and that such modifications frequently render them 
useless or in some way unsuitable for the purpose for which they 
are purchased. 

Buyers are not always sufficiently acquainted with the makers’ 
specifications and with the details of machine tools to be sure 
that they are buying the standard machine, and there have 
been many cases where machines have been purchased at sales 


important details or necessary features. 


ship, £150 per annum ; and the John 


Dec. 9, 1921 


that the tools are special and quite useless to him, and tha: 
he has toincur considerable extra expenditure for suitable tools 

In other cases machines have been sold without importa: 
parts; turret lathes, for instance, having a simpler speed 
arrangement and fewer feeds than standard, or being short of a 
chasing saddle or main turret slide, and thus not in any degree 
as useful as the complete machine. The sale catalogues do not 
always disclose these shortages, which are left for the unfortunate 
buyer to discover. 

Another matter regarding which the buyer should beware ;, 
the condition of second-hand machines, not only externally, but 
internally. Many machine tools used for war purposes wer 
greatly strained and damaged in use and suffered from sever. 
wear in many of the parts, evidences of this strain, damage an: 
wear not always being apparent externally. Alignments ar 
frequently defective ; bearings, gears, spindles, and other part 
broken or badly worn ; slides may no longer be straight and fie: 
and in a word the machine may be quite unsuitable for p: 
ducing accurate work without a great deal of money being 
expended upon it, and, as is well known, to put new cloth int 
old garments is not considered prudent policy. 

Cases are not uncommon in which a machine has been bought 
second-hand at a low price, and the purchaser has afterward 
come to the maker with a doleful face to ask him to put th: 
machine into workable condition, as in its condition as purchased 
it was quite unsuitable for his purpose. Machine tool maker 
have done a great deal of work in re-conditioning machines «| 
this class, and in the end the machines have doubtless been 
rendered moderately efficient ; but it is a question whether, ever, 
in these cases, the bargain has been a good one, as the cost of th: 
additional work done upon them has been so high as to render 
the difference in cost between these re-conditioned second-han: 
machines and new machines very small. 

Machine tool makers have, in certain instances, themse! v« 
bought machines at the sales of the Disposal Board and at other 
sales and have re-conditioned them at a moderate cost, there!) 
being enabled to offer them to the public at prices considerably 
less than the prices at which new machines can be sold ; but in 
these cases the machine tcol makers have been careful only to 
buy machines which could be re-conditioned by the expenditur: 
of a smal! amount of work. 

This is far from being the case with many of the machin« 
purchased at such sales. It is an old maxim that “ the best : 
cheapest,” and the converse is almost equally true, that ** th: 
cheapest is by no means always the best,” as many buyers have 
found out to their cost. 

Another point which is worth the consideration of buyers | 
that many of the machine tools offered at these low prices ar 
not up-to-date, later and improved designs having superseded 
them, and it is well that the buyers, before placing their order 
for such machines, should ask the original makers for particular 
of the machines which they are now offering ; otherwise they 
may be saddled not only with inefficient, but also out-of-dat 
plant, inferior in productiveness to that which has been installed 


by their competitors. P. V. VERNON 
Coventry, November 30th 
FOUNDRY COSTS 
Sin,—The last three lines on page 604 of your current issue, 


in your notice of a typical discussion on * Foundry Costs,” ai 
a meeting of the Manchester Association of Engineers, do not 
in my opinion, convey correct impression of the trend of the 
discussion. Your correspondent says, “ There was, &c. & 
misleading.”’ Looking over my own notes, I should say rather 
that “‘ while some members objected to carrying the details of 
costing as far as suggested by Mr. A., there was a large amount 
of valuable information contributed by the various speakers that 
could not fail to be of benefit to those attending the meeting.” 
Dantet ADAMSON. 

Hyde, Cheshire, December 5th 

[The passage runs as follows “There was a good deal of 
criticism of Mr. Adamson’s suggested method of arriving at 
costs, which one speaker said were likely to prove very mis- 
leading.’ —Ep. Tus FE. | 


A QUESTION AT THE CIVILS’ EXAMINATION 

Sin,—Re # correspondent’s inquiry in your issue of the 
2nd inst., I understand from the question that the second beam-= 
have the same load per foot run as the first beam, but are of 
half the span. 
As demonstrated in most text-books, the bending moment 
diagram for a beam so loaded is a parabolic curve. In the second 
case the ordinates have the same ratio to the span as in the first 
case. Therefore the two diagrams for the second beams will each 
be precisely similar to that of the first beam, but not the same 
scale. F. Hovenpden. 
Mundesley-on-Sea, December 5th. 


ELECTRIC RIVET HEATERS. 


Srr,—We note in your issue of November 25th a letter from 
Mr. George Kenworthy with reference to electric rivet heaters. 
Mr. Kenworthy does not mention the danger of burning by coke 
and oil furnaces, which, we understand, is usually from 10 to 20 
per cent. of the rivets put in the furnace, whereas the maximum 
allowance of spoilt rivets heated by the electric process is very 
slight, as even if the operator forgets to take out the rivets only 
three can be spoilt at a time, and he would not continue to do 
this. From experience we find that the rivets spoilt by this 
method number only from about | to 2 per cent. 
Bucktey, SaunpERs AND Co., Lirrep. 
P. BucKLEY, 


London, December 6th. Technical Director. 





INsTITUTION or Naval Arcuitects ScHoLarsiips.—Tho 
following scholarships will be offered for competition in 1922 
by the Institution of Naval Architects :—In naval architecture : 
Elgar Scholarship, £130 per annum; the Cammell Laird 
Scholarship, £150 annum ; and the Armstrong Scholarship, 
£150 per annum. In marine Tg eee : The Parsons Scholar- 

rown Scholarship, £150 


per annum. These scholarships are open to British apprentices 


or students, and are tenable—+«ubject to the regulations govern- 
ing each scholarshi 
establishments : 


for three years at the following educational 
lasgow University; Durham University 





Many machines, particularly those supplied for shell work, 


(Armstrong College) ; Liverpool University ; Royel Naval College, 


ind that an exceeding baziness and lack of unanimity exists on have quite different equipments from those required for general | Greenwich ; City and Guilds (Engineering) College, London. 


the subject. ] havein mind, not the permanent speed restrictions, 
with which at certain points every railway is blessed to greater | 





work, and although offered as “‘ complete with tools,” the pur- | 
chaser has found, after he has taken delivery of the machine, 





Full particulars may be obtained from the Secretary, Institu- 
tion of Naval Architects, 5, Adelphi-terrace, London, W.C. 2. 
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A Seven-Day Journal. 


Lord Inchcape on Public Affairs. 


Ow1nG to his pre-occupation in national affairs, 
more particularly his work on the National Economy 
Committee, Lord Incheape did not, at the P. and O. 
meeting, make his usual comprehensive review of the 
shipping situation. His statement dealt rather with 
wider issues, the need of reducing taxation, and the 
necessity that the country generally should realise 
that there are no funds wherewith to finance fanciful 
schemes except those which are drawn from the 
pockets of the people. National solvency is, he 
rightly insisted, the goal at which to aim. The 
general conditions with which the country is faced 
were illustrated in the brief statement on the position 
of the great shipping company of which he is chair- 
man. It has had a bad year, many of its ships either 
having been laid up or having left home ports with 
ballast cargoes, while mail and passenger services 
have been run at a loss. The new ships which the 
company has been compelled to order to restore the 
efficiency of the company’s fleet have cost large 
sums to build and have had to be paid for by selling 
War Loan investments at a loss. The burden of 
operating expenses is still a heavy one, and the costs 
of handling cargo in home ports excessive, being in a 
typical case three times that which is paid in con- 
tinental ports. Yet in spite of these handicaps Lord 
Inchcape is still optimist enough to believe that if 
reason would only guide both employers and em 
ployed we should emerge from the sea of troubles 
which threatens to engulf us. 


British Industries Fair. 


In a statement made yesterday, Sir Philip 
Lloyd Greame dealt with various aspects of the forth- 
coming British Industries Fair. The chief feature 
of interest was the explanation given of the Govern- 
ment export credit scheme, which should have a 
material effect on the business to be transacted with 
foreign buyers. Copies of a memorandum in which 
the scheme is discussed are being widely circulated, 
and it has been decided to have a branch of the 
Exports Credit Department at the Fair. A genuine 
attempt is being made by the Depariment of Overseas 
Trade to attract buyers. About 50,000 invitations will 
be issued to foreign buyers, and 250,000 to home firms. 
Explanatory pamphlets in nine languages are already 
being sent abroad in large numbers. It is clear, too, 
that the Fair itself will be larger and more repre- 
sentative than in previous years, and will be an 
adequate illustration of British manufacturing acti- 
Vities. 


American Shipbuilding. 


THERE is a general belief in this country that the 
American shipbuilding industry is a decaying one, 
and that British shipbuilders need not entertain any 
fears on the subject of competition by United States 
yards. It is true, of course, that the activities of 
American shipbuilders have been considerably _re- 
stricted during the past two years and that the total 
output of the United States is very small in comparison 
with ambitiotis which were entertained in the period 
immediately following the Armistice. At the same 
time it is well to remember that the best of the 
American shipyards remain, and are likely to 
remain, in operation and to record large outputs. 
The Bethlehem Corporation returns which have 
been announced are a case in point. The out- 
put for the current year to date is given as 366,500 
gross tons and includes twenty-four tankers, twenty 
warships, nine cargo vessels, and five liners. This 
record is, it need hardly be said, far ahead of any- 
thing which the largest British yard could achieve 
even when in full work. 


The Submarine in Warfare. 


Ir seems unlikely that the stand which is to be 
male by Great Britain against the retention of the 
submarine as an instrument of war will convince 
other Powers of the strength of the case against the 
assassin of the seas. There is not only the attitude 
of the United States to be considered, but that of the 
other Powers. When the French Naval Estimates 
came up for discussion in the Chamber last Monday 
\dmiral Guépratte laid stress on the importance to 
France of a submarine and aerial fleet. At a later 
stage in the debate it was asserted that France, like 
Italy, will affirm the necessity for keeping herself in 
the second naval rank in the world. 


Beardmore Profits. 


_Tue issue by William Beardmore and Co., Limited, 
ot accounts for five years.bring. the financial record 
of this undertaking down to the end of the year 1920. 
Che delay in issuing the figures has arisen mainly 
from the difficulty of agreeing with the authorities 
on the amount of taxation due from the company, 
and even now there are still some questions out- 


. 





standing. It has not been found possible to present 
separate accounts for each of the five years, but the 
aggregate profits are given as £2,411,021, so that the 
average is not far short of the round half million a 
year. Ordinary shareholders in the company will 
be disappointed at the decision to pay them no 
dividend for the years 1919 and 1920. The money 
is available for a distribution on the ordinary shares, 
but the management have deemed it a wiser policy 
to provide against the continuance of depressed 
trading conditions. The placing of a million to general 
reserve and the retention of over £700,000 to carry 
forward to the credit of 1921 should certainly suffice 
to safeguard the immediate future of the company. 


An Appeal for Cheaper Coal. 


In asking miners to assist in bringing about a trade 
revival by the temporary adoption of an eight in 
place of a seven-hour working day, Sir Charles 
Macara is suggesting the simplest method of reducing 
the price of industrial coal. So long as miners insist 
on working fewer hours than other trades, coal must 
remain scarce and dear. Sir Charles believes that 
signs of trade improvement are apparent, and that 
both the home and foreign demand for British manu- 
factures will revive if costs of production can be 
reduced. Cheaper coal is one step towards that end, 
and the miner has been told how he can assist without 
any further sacrifice of wages. That a little. extra 
effort would be to his own advantage in the long run 
is not open to doubt. 


Hydro-electric Power at Bradford. 


ALTHOUGH the hydro-electric plant which has been 
put in operation this week by the Bradford Corpora- 
tion is only a small-scale installation, subsidiary to a 
waterworks extension scheme, it gives practical 
demonstration of the advantages of utilising water 
power. It has been designed to supply electric power 
for the operation of the ropeways, crushers, cranes and 
other machinery equipment required for the construc- 
tion of the dam at Sear House, and also for the 
lighting of the village and staff residences. Water 
is led from the existing Angram Dam into a steel pipe 
line connecting it with the power house on the banks 
of the river Nidd, one mile distant below the dam. 
The water thence flows through the turbines, and is 
returned to the river at a point immediately above the 
intake to the tunnel which supplies Bradford. Three 
sub-stations have been provided. The waterworks 
engineer to the Corporation—-Mr. Lewis Mitchell— 
to, whose initiative the works are due, may be con- 
gratulated on what has been achieved, and the hydro- 
electric staff of Vickers Limited, who were the sole 
contractors, on the way in which it has been carried 
out. 


Pioneers of Flight. 


STATEMENTS from authoritative sources, which are 
published in the current issue of the Journal of the 
Royal Aeronautical Society, appear to disprove the 
claims which had- been somewhat freely conceded 
hitherto that the Langley aeroplane was the first 
man-carrying flying machine. Mr. Griffith Brewer 
is responsible for the statement, made, it should be 
noted; after two visits of investigation to the United 
States, that the Langley machine in the form in which 
it existed in 1903 was incapable of free flight. The 
1914 Langley machine, which has been placed in the 
United States National Museum, with an inscription 
that it was the first man-carrying aeroplane in the 
world capable of free flight, was not, it is asserted, 
the 1903 machine resuscitated, but one into which 
structural changes had been introduced. Dr. Walcott, 
of the Smithsonian Institution, regards the later as an 
inferior machine. Mr. Griffith Brewer believes that 
on the evidence he has collected, including that of the 
pilot of the 1903 Langley machine, it can be fairly 
claimed that the credit of having invented and piloted 
the first aeroplane capable of sustained free ‘flight 
belongs to Wilbur and Orville Wright. 


Simplon Tunnel Completed. 


By the completion of the roofing of the Simplon 
tunnel on Sunday last a work which has been in pro- 
gress for twenty years has been crowned with success. 
The driving of both tunnels was put in hand con- 
currently, but only one was opened out to the full 
dimensions, the second having been used to assist the 
ventilation of the workings. The enlargement of the 
second tunnel has been in hand sing the year 1912, 
and has not been attended by the. difficulties which 
were encountered in the first tutinel work, during 
which underground springs were tapped and had to 
be diverted, and unexpectedly high rock pressures 
provided for, which delayed progress and made the 


tunnelling- operations much miore costly than had | 





ing for the other, and of the second £1,350,000. The 
length of each is about 12} miles, over 7 miles of 
which is in Italian territory. It is intended to use the 
new tunnel for the train services, and to close the older 
to traffic so that some necessary repair work may be 
carried out. With the completion of the roofing on 
Sunday last, Swiss and Italian representatives united 
in laying a wreath on the memorial stone at Iselle to 
those who, through accidents, lost their lives during 
the tunnelling operations. 


Profits of Steel Makers. 


Tue report of Dorman, Long and Co. probably 
reflects a general condition of affairs in the steel 
trade. Profits, as compared with the previous year, 
have declined in round figures by a sum of £330,000. 
Such a result cannot have caused any surprise to 
shareholders who have kept in touch with industrial 
conditions during the period to the end of September 
last covered by the report of this company. With 
such a drastic cut in profits a reduction in the dividend 
could not be averted, but the decision to pay only 
5 per cent., compared with 10 per cent. last year and 
12 per cent. for 1919, has caused a good deal of dis- 
appointment, as the percentage reduction in dividend 
is appreciably greater than the percentage fall in 
profits. The net earnings of the company are now 
back to the level of the year 1917, but are still slightly 
in excess of those for the early period of the war. 


Wages of Ironworkers. 


Ir is good news that, as indicated by the accoun 
tants’ investigation for wages purposes of the manu- 
factured iron trades of the North of England, there 
has been a steady recovery from the s!ump in the early 
part of the summer. It is the fact, however, that for 
September and October of this year there was a slight 
reduction in output as compared with the two pre- 
vious months. Wages have been falling under the 
sliding scale arrangement and have been reduced 
altogether by 137} per cent. in 1921, after being 
increased by nearly that figure during the years 1919 
and 1920. In spite of the heavy cut indicated by the 
figures quoted, ironworkers’ wages are still 87} per 
cent. above the base rate. 


Forthcoming Air Conference. 


Tu success which attended the first Air Conference 
which was held in London last year has led to the 
decision to hold a second Conference at the Guildhall 
in February next, under the auspices of the Air 
Ministry. At the last Conference service questions 
occupied a good deal of attention, but it has been 
decided that the February gathering will be concerned 
mainly with the development of commercial aerial 
transport. All aspects of this question will be dis 
cussed, and it is an advantage thet Lord Weir has 
agreed to preside over the technical sessions. Invite 
tions to the Conference are being issued to all those 
interested in the development of air transport, and 
arrangements are being made for demonstrations by 
aircraft and for a visit to the Croydon aerodrome 
for an inspection of as many types of machines as 
can be got together for exhibition purposes. 


New London Telephone Exchanges. 


ALTHOUGH the introduction of automatic telephone 
working on a large scale in London has been tempo- 
rarily deferred, new exchanges equipped with most 
modern type of central battery plant are being gradu- 
ally added. The latest of the new exchanges is that 
at Clerkenwell, which is the largest in London, being 
designed for more than 7000 subscribers’ lines. The 
next new exchange will be that at Bishopsgate, where 
for the time being a temporary exchange is in opera 
tion pending the completion of the new building. It 
is understood that the relief given to the trunk 
exchange in London by the opening of the Toll 
exchange to give communication to a large number of 
towns within 20 and 30 miles of London has had the 
effect of greatly improving the long-distance trunk 
service. Calls to distant towns are now possible 
without the long and inevitable delays which 
formerly prevailed. 


Relief Work on Harbours. 


Amonc the plans for relief work which are dealt 
with in the report of the Development Commissioners, 
which has just been issued, special reference is made 
to schemes of drainage, land reclamation, and harbour 
improvements. The opinion is expressed that a 
number of such schemes, the merits of which are 
fairly well agreed upon, could be carried out with the 
aid. of advances from the Development. Fund. It is 
hoped that these recommendations will bear fruit, 
and that some of the schemes which have received 
the approval of local authorities, but on which the 


been anticipated. The stated cost of the first tunnel was | want of funds has prevented work being started, may 


£3,509,000 including, however, the driving ot the head- 





be put in hand in the near future, 
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The Smithfield Club Show. 


TuHE Cattle Show of the Smithfield Club, which was 
opened in the Royal Agricultural Hall, Islington, on 
Monday last, and closes to-day, is hardly to be distin- 
guished from its predecessors, from an engineering 
point of view, except, perhaps, by an even more 
marked tendency than ever for the internal combus- 
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ings wherever possible, the power required by the 
machine has been reduced to a minimum. Otherwise 
the arrangement of the thresher is similar to its larger 
prototype. 

One of the few steam engines which shows signs of 
novelty is the portable exhibited by Robey and Co., 
of Lincoln, of which we give an illustration in Fig. 7. 
Its peculiarity lies in the fact that the engine is totally 
enclosed, and consequently can be run at a fairly high 
speed without splashing oil about, with the result 

















FIG. 1—-BROTHERHOOD LIGHTING SET 


tion engine to supplant the steam engine for the | 


smaller units. It is also noteworthy that while all the 
familiar British firms are represented by exhibits, 
only two or three foreign manufacturers have stands, 
and among these one of the most prominent is a Dutch 
firm, which is showing a small threshing machine. 
The heavier class of machinery is, as might be 
expected, represented by such firms as Aveling and 
Porter, Chas Burrell, John Fowler, Richard Garrett, 
Marshalls, Rustons, Wm. Foster and Wallis and 
Steevens, but there is so little variation in the engines 
shown from those which have been exhibited by the 


FIG. 2--PETTER'S PARAFFIN ENGINE 


that the overall dimensions of the engine can be 
reduced very considerably. The extent of this reduc- 
tion can be gathered by comparing the relative lengths 
of the engine and boiler with those of the orthodox 
open type engine. Another feature which has assisted 
in reducing the dimensions, specially those taken 
transversely, is the use of ball bearings for the crank 
shaft, &c. The engine exhibited is nominally of 10 
horse-power, and has a cylinder 9}in. in diameter by 
12in. stroke. It runs at 165 revolutions per minute, 
and with a boiler pressure of about 150 Ib. per square 
inch will develop from 31 to 40 brake horse-power. 
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while the engine is running. The principle of enclosing 
the working parts has been extended even to the force 
pump, which is housed in the casing seen on the off 
side of the crank chamber. In fact, the engine is so 
well covered in that it is one of the makers’ claims 
that it is specially suited for working in dusty or 
gritty surroundings. The boiler is of normal design, 
but has an extra large fire-box for burning infericn 
fuels when on colonial service. 

As we have already said. there is quite a large 
variety of small internal combustion engines at the 
Show, and it is a rather striking fact that while some 
of the makers urge, as a merit of their engines, that 
they will work on paraffin alone, others claim that 
it is better in the long run to use petrol as fuel. Among 
the latter class there is Peter Brotherhood, of Peter- 
borough. On the stand of that firm there is a little 
electric lighting set, driven by a 2 brake horse-power 
petrol engine, of which we give an illustration in 
Fig. 1. The engine has a cylinder 2}in. in diameter by 
3in. stroke, and runs at from 1250 to 1300 revolutions 
per minute. The crank is of the disc type, and is 
overhung on its shaft, which runs in two ball bearings. 
The big end has roller bearings, and lubricates the 
engine on the splash principle. A noteworthy feature 
of the engine is the effective manner in which the 
water jacket is extended to cool the valve pockets and 
the exhaust. The engine is connected with a 1-kilo- 
watt dynamo by means of a flexible coupling, while a 
little switchboard is mounted above the dynamo. 
There are a few turns of series winding on the field 
coils, so that the dynamo can be used as a motor in 
starting the engine, and arrangements are made on the 
board for preventing the storage cells, with which the 
engine works, from being overcharged or run down 
too far. The whole set is very compact, and looks as 
if it should stand up to its work for long periods. 

The little paraffin engine shown in Fig. 2, which is 
being shown by Petters Limited, of Yeovil, is one of 
the class in which the makers have decided to take 
advantage of the comparative cheapness of paraffin, 
as a fuel, but use a spoonful of petrol for starting up. 
The petrol is poured into the vaporiser, and the 
engine started. As soon as the engine begins to move 
a diaphragm pump starts to supply paraffin to the 
vaporiser, and by the time all the petrol is used up 
the engine is sufficiently warm to go on working on 
the paraffin. The engine shown, which is known as 
the Petter Junior, is of 1} brake horse-power, and has 
the water jacket arranged in the form of a hopper 
round the cylinder, so that no water-circulating pump 
is required. The hopper is so constructed that a 
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same makers within recent times that there is no 
need to describe them in detail here, yet it should be 
mentioned that on the stand of Richard Garrett and 
Sons there is a new type of threshing machine which 
has been designed to work in conjunction with one 
of the small tractors which are so largely used on 
more modest estates in the place of a full-sized trac- 
tion engine. The threshing machine has been made 
very compact, the elevator, for instance, being brought 
inside the main framing, so that it can be hauled 
through a narrow gate, and, by employing ball bear- 
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FIGS. 3 AND 4—WALLACE’S SLEEVE-VALVE ENGINE 


The slide valve is of the piston type. The crank case, 
it will be seen, is in one casting with the crosshead 
guides and forms an oil well from which the lubrica- 
tion of the running parts is effected on the splash 
principle. A large door on the top provides easy 
access to the big end, while the side of the case on the 
side next to the fly-wheel is formed by a cover large 
enough to pass the crank, together with its balance 
weight. At the cylinder end of the trunk there is a 
bulkhead which separates the guides from the piston- 
rod stuffing-box, so that the gland is quite accessible 


water tank can be easily added if the engine is required 
to run for long periods without stopping. A new 
system of lubrication has been adopted on this engine, 
and works quite automatically. There is a reservou 
for the oil, which is kept under a slight air pressure 
by a pipe connection with the crank chamber. The 
air pressure forces the oil, through two sight feeds, to 
the two main bearings, and thence, by way of holes 
drilled in the crank shaft, to the big-end bearing. 
The gudgeon pin andthe cylinder walls are lubricated 
by splashing from the crank case. The engine is, of 
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course, of the two-stroke type, and has magneto 
ignition. The makers inform us that they hope to be 
able to produce a little electric lighting set, embodying 
this engine, which, together with a storage battery and 


THE ENGINEER 


suction gas producer exhibited by Crossley Bros., 
Limited, of Openshaw. 
specially designed for supplying gas to engines of 
about 6 horse-power, and its construction has been 




















FIG. 5 BLACKSTONE'S OIL LOCOMOTIVE 


all the necessary accessories, will cost only about £100, 
There are on this stand several other Petter engines, 
but their features are too well known for it to be 
necessary to describe them here. 

Another small engine of novel design is being 
exhibited by Wallace (Glasgow), Limited, of Dennis- 
toun, Glasgow, and is shown in Figs. 3 and 4. Its 
two outstanding features are the use of a sleeve valve, 
and air cooling in the place of a water jacket. The 
sleeve valve is of the type which has a semi-rotary 
movement besides its vertical reciprocation, and is 
driven by a link off a crank on the half-time shaft, 
as can be seen in the section. The half-time gear 
wheels are of generous size, and the shaft is extended 
to carry a driving pulley, which naturally works at 
half the speed of the pulley on the crank shaft. The 
air cooling is effected by covering the cylinder with a 
sheet metal cowl and drawing the air through by the 
fanning action of the fly-wheel, which, for this pur- 
pose, is cast hollow and has vanes round the peri- 
phery. The makers claim that the carburetter fitted 
on this engine will work with either petrol or paraffin 
without adjustment. 

Another scheme for providing economically small 
amounts of power is carried out in the new small 





This producer has been | 


| which travel on mild steel rollers. 
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simplified in every possible manner. To this end the 
usual vaporiser for providing steam to the fire has 
been discarded, and the water is allowed to trickle 
directly on to the hearth, which is of the Crossley 
open-stepped type. Four little drip cups are arranged 
round the outside of the hearth, and the water is 
| supplied to them through regulating cocks. Grooves 
in the hearth lead the water from the drip cups. The 
scrubber and filter are in one casing, with the filter 
at the bottom. The scrubber is filled with coke, while 
the filter is packed with wood fibre. The capacity of 
these producers is such that they only require re- 
charging every three or four hours, according to the 
load which is being carried. 

On the stand of Marshall, Sons and Co., Gains- 
borough, there are examples of the steam tractor, 
portable engines and oil engines which we have 
recently described, and a new machine in the form of 
a flax puller. This machine has been tried in bringing 
in the last harvest, and is said to have worked very 
satisfactorily. The pulling of the growing flax without 
injury to the fibre is effected by a succession of rotary 
steel combs carried on two endless metallic chains, 
These rollers, in 
turn, run on steel angle rails fixed on each side of the 
puller. At the back end of the puller the rails are 
curved to serve as stationary cams. The divergence 
given to the comb mechanism in travelling along 
the cams produces a lifting or backward movement 
and thus brings the comb cleaners into action. In 
this way the combs are kept clean, and pulled flax 


| is not carried over the upper structure of the machine. 


| travel 





The combs come in contact with the crop on the 
underside of the machine, and as the machine is drawn 
forward, either by horses or a tractor, the combs 
backwards on the underside. This contra- 
action reduces any risk of de-seeding which might 








FIG. 6—BARFORD AND PERKINS MOTOR ROLLERS 

















FIG. 7—ROBEY'S NEW 


PORTABLE 


STEAM ENGINE 





possibly occur with an over-ripe crop. The action of 
the machine is described as being so perfect that 
practically all weeds are left standing in the soil. 

A*motor roller, three of which are shown in Fig. 6, 
that has been made specially light for such services 
as rolling cricket grounds and footpaths, is being 
exhibited by Barford and Perkins, Limited, of Peter- 
borough. It is intended to roll in widths of 5ft. or 
6ft., according to the width of the back rollers, and 
the total weight can be brought down to 1 ton 5 ewt. 
The standard weight for 6ft. width is, however, 
1 ton 15ewt. The back rollers are made of boiler 
plate, and can be filled with about 5cwt. of water 
ballast. The front roller, of cast iron, is divided to 
facilitate steering, but is not arranged to take water 
ballast. There is a coiled spring in the top of the 
steering head to make the machine ride more easily, 
and the steering gear is of the plain, direct, chain and 
sprocket type. In running order the weight is nearly 
equally divided between the three rollers. The 
engine is a Coventry Simplex four-cylinder set of 
12 horse-power, and drives through worm and toothed 
gear on to a transverse countershaft. The final 
drive is by means of a roller chain. _ No differential 
gear is fitted. The ordinary rolling speed is 4 miles 
per hour. A detail, but nevertheless useful feature, 
about the machine is the dishing of the back rollers 
so that the axle does not extend beyond the rim and 
thus allows the roller to be worked right up alongside 
a vertical wall. 

A very neat oil-driven locomotive, of which we give 
a half-tone engraving in Fig. 5, is being exhibited 
by Blackstone and Co., Limited, of Stamford. It is 
substantially built, and in many respects follows the 
lines of steam locomotive practice. Thus the driving 
wheels are coupled by means of rods instead of chains, 
which do not always work satisfactorily for this pur- 
pose on account of the difficulty in adjusting the 
shaftsto take up the stretch of the chain and in keeping 
them exactly square at the same time. The main 
frames, horn-plates and axle-boxes also are reminiscent 
of steam-engine practice. The engine is of 25 brake 
horse-power, and has three cylinders 5in. in bore by 
6}in. stroke. The normal speed is 750 revolutions 
per minute. The engine starts instantly from cold 
on paraffin, no petrol or lamps being used, and is fitted 
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with an adjustable governor, which can be regulated 
by the driver to the desired speed of travel. A self- PORTABLE TREE-FELLING AND LOG SAW PLANT 
starter enables the engine to be started in any position 
and under all conditions, the design rendering it 
unnecessary for the engine to run idle at any time, 
as, after the initial starting operation, it can be stopped 
and re-started at will by merely depressing a lever. 
The gear-box forms the rear part of the engine frame, 
and is bolted to the engine base, so that it must keep 
in alignment. The whole unit—engine and gear-box 
—is mounted in the main frame with three points of 
attachment, two at the back and one in front, so that 
racking of the main frame will not distort the engine. 
From the gear-box the power is transmitted to a 
cross shaft on a level with the main axles, by means of 
chains running in oil. Coupling rods connect this 
shaft with outside cranks on the driving wheel axles. 
The following are the leading dimensions of the 
engine : 


W. RICHARDS AND SON, LEICESTER, ENGINEERS 


Length over buffers .. .. .. .. «.. 10ft. 3in. 
Length over frame oo, Fe me ee na Pare 
Height over chimney from top of rail .. TH. Tin. 
Gauge sei ewe hee id tes (we're 
REPO OGURA ide) seiiiee, femtaectdtin~w a0 Tae 
Overall width rr so s5 oe ee 
Wee Gees Ge Cw a SS SS Se ee 
Pull exerted before revolving wheels on dry 


POMB 6. 0 eel) SeLee en oe: pee BROOM, 
Speeds, three in either direction 3.75, 5.6 and 7.5 m.p.h. 
The engine can be driven safely round a curve of 
20ft. radius, and although it ordinarily weighs 3 tons, 
the framing, &c., are sufficiently strong for it to be 
loaded up to 4 tons if greater adhesion is required. 





FIG 1--THE PLANT ADAPTED FOR FELLING TREES 


time the cut is altered. The engine is of the hopper type 


DEEP-WATER OUR ON THE GOLD COAST. PORTABLE TREE-FELLING AND LOG SAW developing 2} horse-power, with magneto ignition, water 


A COMMENCEMENT is just about to be made with the PLANT. cooled valve chamber and ring-oiled bearings. It is 
construction of a new deep-water harbour, the only one ; , provided with a pulley, so that it can also be used for 
A HANDY self-contained tree-felling and log-sawing driving stationary machinery. When used for sawing 


in the Gold Coast, at Takoradi, 4 miles from Secondi, the 
scheme for which has been approved. At present as much 
as 600,000 tons of exports and imports have to be con- 
veyed to or from ships, a ton at a time, in surf boats with 
eleven men, a system which results in considerable damage 
to the goods, delay, demurrage, &c. The first portion of 
the work which is now about to be begun will cost 
£1,600,000, and take three and a-half years to complete. 
The Gold Coast will then, it is said, have a harbour much 
like that of Colombo, in which ships can lie in calm water 
within a couple of hundred yards of the wharves instead 
of, as at present, a mile and a-half out to sea in rough 
water. The projected harbour will be large enough to 
contain twenty to thirty ships, and later on, if necessary, 
wharves will be constructed so that ships can be moored 
alongside and cargoes discharged straight into trains and 
warehouses. It is estimated that the present project will 
halve the cost of lighterage and result in enough direct 
revenue to run the harbour and to pay the loan charges. 
The work includes the building of a breakwater along the 
reef of about 7500ft. in length, and of a second break- 
water 4000ft. long. A model and up-to-date port township 
will also be constructed, for which ample land is available. 


plant, driven by a petrol engine, is being placed upon the logs—as shown in Fig. 2—the handles of the machine 
market by Messrs. W. Richards and Son, Phenix Iron- rest on the log, when cross-cutting, a movable chain anc 
works, Leicester. Fig. 1 shows the plant adapted to pointed hook being provided to hold the log secure. The 
felling trees, and Fig. 2 shows it arranged as a log saw. travelling wheels can be put into two positions, one for 


PARAFFIN-DRIVEN FIRE PUMP. 


THE pumping engine shown in the accompanying 
illustration is one of several which have recently been 
supplied to the Air Ministry by the Parsons Motor Com- 
pany, Limited, of Southampton, and is to be used for 
increasing the usual water pressure for fire extinguishing 
purposes in cases of emergency. 

The plant comprises a 42 horse-power six-cylinder 
paraffin engine of the makers’ standard design, which 
runs at a speed of 950 revolutions per minute, and is 
started up on petrol. The engine is directly coupled with 
a nine-stage turbine centrifugal pump, by the Pulsometer : i , 
Company, of Reading, capable of delivering 200 gallons It can be easily moved about and operated by one man. wheeling the machine about to its work and the other for 
of water per minute against a head of 31 0ft. Tree felling can be carried out with the engine placed in | move the saw along the log. To alter the machine from 


The engine is fitted with a Parsons vertical high-speed almost any position relative to the tree, as the engine | tree felling to log sawing, it is only necessary to remove 
the hexagon driving coupling from the end of the counter- 


shaft and put on the saw gear wheel, and as both the 
coupling and gear wheel fit the same key, being held in 
position by a set pin, the work of changing over need only 
occupy a few minutes’ time. 





FIG. 2—THE PLANT ARRANGED AS A LOG SAW 





PROPOSED NEW CABLES FROM NORWAY TO 
THE CONTINENT. 


It is reported that proposals have been submitted to 
the Norwegian Board of Telegraphs for two néw cables 
for .telephonic communication between Norway and 
Denmark and Germany. The first proposal is for a cable 
either from Arendal to Hirtshals or from Fredriksvaern 
to Hirtshals, to cost about one and a-half million kroner. 
The length of the cable would be 77} or 88} sea miles, 
according to the connecting points chosen. This cable 
would give three telephonic and one —* connec - 
tions. The cable between Arendal and Germany would 
be laid over practically the same route as the existing 
telegraph line between Arendal and Sylt. The length of 
the cable would be 440 kiloms., and the total cost about 
| five million kroner. On this cable three telephonic and 
one telegraphic connections could be made. In addition 
to the connection with Germany it would be possible to 
telephone to countries with which Germany is or may be 
connected, such as Holland, Belgium, France, Switzer- 
land, Italy, &c. It is stated that a further proposal mar 
PARAFFIN-DRIVEN FIRE PUMP be submitted to the Board of Telegraphs for a cable 
| between West Norway (Stavanger) and England, calcu- 
| lated to cost about six to seven million kroner. The length 




















enclosed governor, capable of effectively controlling the | operates the saw through the medium of a coupling-rod : 
plant, and in the ordinary way taking charge of the set | with universal joints. The countershaft from which the | of cable would be about 500 kiloms. The total cost of 
within a very wide range of loads ; but in order to avoid | saw is driven is, in turn, driven by a machine-cut sprocket | these lines would be about fourteen million kroner, of 
the possibility of any mishap, having regard to the purpose | wheel and roller chain through a cast iron conical clutch. which Norway would find seven million, the assumption 
for which the plant is intended, the pump is provided with | The driving sprocket, which is also machine cut, is keyed being that the remainder would be contributed by the 
a special device to prevent overloading of the engine in | to the engine crank shaft. The object’of the clutch is to other countries in the same manner as in the case of the 
the event of the bursting of one of the fire mains. obviate the stopping and restarting of the engine every | existing telegraph cables. 
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Dec. 9, 1921 


Railway Matters. 


Ir is reported from Capetown that the Government of 
South Afriea has decided on the electrification of the 
Glencoe-Maritzburg line. 


A MEETING of the Railway Rates Advisory Committee 
will be held in the Old Hall, Lincoln's Inn, on Tuesday 
next, the 13th instant, to consider the classification of 
returned empties. 


Ir is announcéd that Mr. Lightly 8. Simpson has 
resigned his position as chief mechanical engineer at the 
Ministry of Transport, and sailed for Buenos Aires on the 
25th ultimo to take up the appointment of chief mechanical 
engineer of the Cordoba Central. 


Tur English railways which form the constituent com- 
panies of the North-Western, Midland and West Scottish 
group are seeking parliamentary powers to provide and 
use road vehicles for the conveyance of passengers and 
goods. The companies in the West Scottish group are 
promoting a separate Bill for the same purpose. 


‘Tne closer association between some of the companies 
is reflected in the December train alterations. Better 
connections between the East Coast route and the Great 
Eastern Railway are being given at Peterborough ; and 
through carriages now run between Halifax and Birming- 
ham and Bristol and Halifax vid the Lancashire and 
Yorkshire and Midland. 


AN official Canadian Government publication has been 
issued containing the full official text of the Grand Trunk 
Award, and the reasons for the award. The awarda, and 
reasons therefore, of the chairman, Sir Walter Cassels, 
and the two arbitrators, Sir Thomas White and Mr. W. H. 
Taft, are set out separately. The award is, of course, the 
subject of an appeal to the Privy Council. 


THe constitution of the Railways Amalgamation 
Tribunal was laid down in Sec. 9 (2) of the Railways Act. 
It is to consist of Sir Henry Babington Smith, who is to 
be the chairman, Sir William Plender, and Mr. G. J. 
Talbot, K.C. The tribunal has now appointed Mr. H. A. H. 
Steward, the Light Railway Commissioner, to be its clerk. 
The offices will be at 1, Horse Guards-avenue. 

WE were surprised to see in the daily Press recently an 
intimation that the charges for traders’ tickets had been 
reduced ; one paper, however, modified its statement 
the following day. Traders’ tickets were advanced last 
year when season tickets were increased in price ; but, as 
we recorded at the time, on page 209 of our issue of August 
26th last, were reduced when Government control ceased 


Tue directors of the North British Railway Company 
have issued a circular explaining that they cannot yet 
pay the dividends declared at the beginning of the year 
or any interim dividend for 1921, as the Government 
has made further deductions from their bills for the cost 
of repairing rolling stock. The amount in dispute has now 
reached £1,120,000. It is expected that a settlement or 
a judgment will be obtained early in the new year. 


THe Midland Railway works at Derby, where about 
10,000 men are employed, are to be closed for a full week 
at Christmas. Short time is already being worked, the 
average being four days a week. At the London and 
North-Western carriage works at Wolverton the situation 
is worse. About 5000 men are employed there, and the 
greater number work only three days a week and many 
are standing off for weeks at a time. These works ar eto 
be closed for ten days at Christmas. 


A REDUCTION of 38.09 per cent. in the number of work- 
men’s tickets issued during August, as compared with 
August, 1920, mainly accounted for the number of 
passenger journeys falling off by 21.03 per cent. The 
greater use of excursion fares, of which only a few were 
available in August, 1920, caused them to increase in 
number from 484,675 up to 5,634,943. The average 
receipt per passenger increased from 16.64d. to 19.98d. 
The falling off.in traffic caused a reduction of 5.18 per cent. 
in the total passenger receipts, but train mileage increased 
3.86 per cent. 

Tue general merchandise carried in August, 1921, was 
17.91 per cent. less in tonnage and the ton-miles less by 
19.72 per cent. than in August, 1920; the coal, coke and 
patent fuel 3.58 per cent. less in tonnage and 3.54 per 
cent. in ton-miles; other mineral traffic was 43.21 per 
cent. less in tonnage and 44.42 per cent. in ton-miles ; 
and the total goods traffic was 15.28 per cent. less in ton- 
nage and 16.86 per cent. in ton-miles. In oil there was 
an increase in tonnage of 30.82 per cent.; ironstone and 
iron ore decreased by 89.62 per cent.; iron and steel by 
48.58 per cent.; and pig iron by 56.91 per cent. 


Tue cause of an accident on the North British Railway 
on September 21st was the same as that of the Chelford, 
London and North-Western Railway, disaster of December 
22nd, 1894. Fortunately, the results were far less serious. 
A wagon was standing in a siding at Drem, and although 
the branch at that point has not a severe falling gradient, 
a gusty wind which was blowing from the west, i.c., 
towards North Berwick, drove the wagon out of the siding 
and on to the single line, where a passenger train ran into 
it. The night was dark and overcast, with no moon. 
As Major Hall says in his report on the collision, ‘“‘ The case 
is of interest as showing how, in favourable conditions, 
such movement may be initiated and continued on 
gradients so comparatively flat as those in question.” 


THE question of the wages and hours of duty of the 
Scottish railwaymen came before the Central Wages Board 
on Monday last, and was adjourned until Tuesday next, 
the 13th. 1t will be remembered that we stated in this 
column on October 7th that the Assoaiated Society of 
Locomotive Engineers and Firemen had accepted a 
reduction in pay on condition that the eight-hours’ day 
was retained. The N.U.R. and the Railway Clerks’ 
(Association would not accept this arrangement. During 
the present adjournment the railway companies are to 
prepare statistics showing the grounds upon which they 
demand a change. Complaint has also been made that 
the councils referred to in Section 63 of the Railways Act. 
have not been set up. The men suggest that the com- 
panies do not want them ; the companies reply that they 
are busy with the grouping schemes. 





THE Sees Saee 


Notes and Memoranda. 


IN an investigation of the reduction of iron oxide, being 
conducted at the North Central experiment station of the 
Bureau of Mines at Minneapolis, the resistance to the 
passage of air through beds of ore was the first factor 
studied. The results indicate that the pressure drop 
required to force air through an ore bed is directly pro- 
portional to the flow, and that this pressure varies inversely 
as to the square of the size of the ore particles. Experi- 
ments are also being conducted to determine the rate of 
transfer of heat from an air stream to an ore bed through 
which the air is flowing. 


Tests of fuel tanks entered for the Air Ministry com- 
petition for safety tanks for aircraft commenced at the 
Royal Aircraft Establishment, Farnborough, on Monday, 
December 5th. The object of the competition, for which 
prizes arnounting to £2000 are being offered, is to obtain 
a tank that will withstand the shock to which it may be 
subjected in an aeroplane crash without either bursting 
or leaking, and thus eliminate almost entirely the possi- 
bility of fire in such circumstances, and will also with- 
stand the effects of enemy action by machine gun and 
shell fire. The competition, which was thrown open to 
all the world, has brought in twenty-six entries—nine- 
teen from Britain, three from France, and one each from 
America, Belgium, Italy, and Japan. 


WHEN it became apparent to the mine managers of the 
Transvaal goldfield that the dry jack hammer was to be 
prohibited, they were forced to find an efficient substitute. 
The axial water feed, or “‘ wet” jack hammer, did not, 
apparently, find favour. With solid steel and water exter- 
nally applied, it was found that there was a limit to the 
depth of hole which could be drilled below a certain angle, 
on account of the difficulty of sludging. In order to obtain 
& greater depth of hole, various schemes have been tried, 
amongst which the Simmer and Jack method has, accord- 
ing to the mine inspector's report, proved a success. The 
manager of the Simmer and Jack has converted alf his 
dry jack hammer machines into solid steel throughout the 
mine. Ordinary jin. hammer steel is used, a slight flat is 
put on the steel for the last }2in., and a half turn put in 
about 8in. from the cutting edge; this twist acts as an 





impeller, the sludge being driven away from the cutting | 
edge or drawn away, according to the direction of rotation. 
Machines of both directions of rotation are in use, and | 
work satisfactorily. 


THe manufacture of steel from iron ore by a direct 
process which would involve the use of atomised fuel oil 
or powdered coal has been described before the American 
Iron and Steel Institute by Mr. A. E. Bourcound, a New 








York engineer. who has been conducting exhaustive tests 
for some time. Mr. Bourcound declared the “ direct pro- 
cess” had a “ reasonable chance of industrial existence,” 
and that, properly conducted, the work could be done at 
a price which would compare favourably with the cost of 
manufacturing steel under methods generally followed 
heretofore. His process differs from the blast-furnace 
method, in that the latter involves the use of reduction 
gases formed in the charge of coke in the furnace, while the 
former contemplates the use of reducing gases projected 
against the mass of ore contained in a furnace of special | 
design. It was claimed that the “ direct process * would 
open up great possibilities for the development of a steel 
industry in regions where blast-furnace operations are 
almost impossible because of the cost of supplying coal 
to plants. California iron ores could, for mstance, be 
smelted in that state by the use of fuel oil, and the Pacific 
Coast could look forward to the building up of a local steel 
industry. 


In an exhaustive report presented to the Engineering 
Institute of Canada on the corrosion of cast iron water 
pipes in the Winnipeg district, Mr. Nelson Smith gives the 
following description of an experiment :—‘Two cells 
were so constructed as to provide two pieces : of cast iron 
not in contact with each other, but both in contact with 
moist soils, the anode being in contact with limey silt and 
the cathode in contact with a clay soil, both soils being 
kept moist. One of these cells had an initial E.M.F. 
of 2.1 millivolts and the other 9.2 millivolts, which latter 
became 7.6 millivolts when filled with distilled water. 
Within the first three hours No. 1 rose 10 millivolts and 
No. 2 rose 40 millivolts. In about three days No. 1 had 
reached 14 millivolts, and No. 2 63 millivolts, which were 
reduced respectively to 12 and to 48 millivolts after adding 
more water. The voltages varied for two months, alter- 
nately rising and falling. At the end of about two months, 
the cells having stood on open circuit, and without any 
addition of water, the polarity showed a reversal in both 
cells. Upon adding water once more, No. 1 recovered its 
original polarity and voltage, but No. 2 increased its 
negative polarity to 64 millivolts negative, while No. 1 
went as high as 66 millivolts positive.” 





Durinc the course of a lecture delivered before the 
students’ section of the Institution of Electrical Engineers, 
Sir Philip Dawson made a comparison of the cost of equip- 
ping and working single-phase and direct-current railways. 
The figures given for the former were based on the experi- 
ence of the London, Brighton and South Coast Railway, 
whilst the direct-current figures were derived from various | 
lines, such as the Manchester-Bury line, which runs a | 
service of trains similar to that of the Brighton Railway. 
The lowest cost of installing a low-tension direct-current 
system, including cables, sub-stations, bonding, signalling, 
&c., was shown to be about £10,000 per mile of single 
track, whereas the corresponding cost for the Brighton 
Railway extensions will only be about £6000. The cost 
_ ton-mile of working steam trains for the Brighton 

ilway had been found to be as follows :—Local passenger 
trains, 50 .51d., local goods, 108 .083d.; through passenger, 
41.769d.; and through goods, 66.054d. The correspond- 
ing figures for the single-phase electric trains being 27 . 58d_, 
64 .084d., 26.741d., and 52.028d. Figures were given to 
show that the alternating equipment is not much heavier 
than direct-current equipment developing the same power. 
It was pointed out that although a low-tension direct- | 
current system requires many more sub-stations than an 
alternating-current system, the increased expenditure is 
justifiable where the traffic is sufficiently dense to keep 
each sub-station operating at a good load factor, 











Miscellanea. 


Tue Chilian Government has submitted to Congress a 
Bill providing for the allocation of 143,000.000 pesos to 
harbour improvement works and the extension of railways 
to the Argentine frontier. 

A moror car, which is said to compare favourably in 
quality of workmanship with European cars, has been 
produced by the Yangtze Machinery Works, China. The 
company intends to enter into competition for the native 
market. 


A scHeME has been sanctioned for widening the Brighton 
to London main road for a length of about 3 miles, com. 
mencing at Patcham Place and terminating about 200 
yards on the London side of Pyecombe Post Office. The 
scheme came before a special meeting of the East Sussex 
County Council a day or two ago. 


Lectrurine before the members of the Birmingham 
Metallurgical Society recently on ** Metal Corrosion,’ Mr 
J. Newton Friend said iron did not rust in perfectly dry 
air. A piece of iron had been kept in dry air for about nine 
years, and it had been found there was no sign of rust. 
Iron did not rust in perfectly air-free water, and it was 
known that metal had been kept for several months in 
steam without the slightest trace of rust forming. 


Tue first number of the Bulletin of the Cleveland Tech- 
nical Institute has recently been published, and contains 
a large number of abstracts of technical papers, articles 
and lectures. The abstracts are printed only on one side 
of the paper, so that they can be pasted up and filed for 
easy reference. The Cleveland Technical Institute is, of 
course, the Middlesbrough concern, originally conceived 
by Dr. J. E. Stead, which was opened in September last. 


Ir is announced by cable from Melbourne that the Com- 
monwealth Arbitration Court has rejected the claim of the 
combined trades unions for a reduction in the standard 
working week throughout Australia from forty-eight to 
forty-four hours. The President of the Court declared that 
such a reduction would add greatly to the ranks of the 
unemployed, and would also be a serious blow to Australian 
industries, which would be unable successfully to compete 
with those of other countries. 


Ix electrical engineering circles, states the British 
Chamber of Commerce Monthly Journal, there is a strong 
belief that prospects for the future are bright. It is under- 
stood that numbers of electrical power schemes are under 
consideration on the Continent and in certain of the 
Dominions, while improvements to be undertaken in the 
United Kingdom telephone, &c., services, all give promise, 
at least, that the British electrical industry will have good 
opportunities of increased business. 


Owrne to the flatness of the town and the excellent road 
surfaces, Blackpool is generally regarded as an excellent 
centre from which to operate electric vehicles. It is 
claimed that in this town these vehicles give better results 
than in most other places, as, owing to the absence of hills, 
the most efficient service can be obtained from the cells. 
One Blackpool firm is using four electric vehicles fitted with 
Chloride batteries. One of these batteries has given 2} 
years’ service, and has been in use for over 9000 miles, with 
qa Minimum mileage of 20 a day. 


EXCELLENT progress has been made with the construc- 
tion of the Birmingham electric power station at Nechells, 
and the first section of the new installation will, it is hoped, 
be brought into production early in the new year. Recently 
members of the Electric Supply Committee, accompanied 
by the Lord Mayor, paid an official visit to inspect the 
progress of the work. The consulting engineer, Mr. C. P. 
Sparks, and the city electrical engineer, Mr. R. A. Chat- 
tock, with other officials, were in attendance. The build- 
ings and plant were inspected, and general satisfaction 
was expressed at the progress made. 


AccorDING to the South African Mining and Engineering 
Journal, a prominent Rhodesian geologist, who recently 
has been investigating the mineral prospects of an exten- 
sive tract of country in Mozambique, has given it as his 
opinion that there are excellent indications of discovering 
oil near Inyaninga in that territory. This pronouncement 
has been arrived at after a most careful examination of the 
stratigraphical features and a correlation of strata with 
the oil-bearing rocks of Madagascar. It is proposed to 
commence boring operations in the near future, and for that, 
purpose it is intended to employ machinery at present in 


| use on the Beira-Zambesi Railway. 


Tue United States coastguard cutter Tampa, the first 
of four electrically driven cutters to be placed in service 
by the Treasury Department, was recently delivered to the 
authorities at the port of New York. The vessel, which 
was built by the Union Construction Company, Oakland, 
Cal., is 240ft. long, has a 39ft. beam, is 25ft. 6in. deep, and 
displaces 1600 tons at a mean draught of 14ft., and has a 
speed of 16 knots. The main propelling mac hinery con- 
sists of two Babcock and Wilcox water-tube boilers fitted 
for oil burning, which supply steam to a turbine-driven 
alternating-current generator, current from which operates 
a 2600 horse-power synchronous motor at a propeller 
speed of 130 revolutions per minute. 


Ir is reported from Stockholm that the Aktiebolaget 
Marinbetong has placed before the Swedish Railway Board 


|@ project for a reinforced concrete Baltic ferry steamer 


designed by the engineer, M. Eric Carlsson, formerly a 
constructor in the American Marine Department. The pro- 
posed dimensions of the vessel are :—Length, 135m. ; 
beam, 18.50m.; draught fully loaded, 5.90m,; and 
displacement, 7000 tons. The hull and bottom would be 
double, the intervening space being divided up into many 
water-tight compartments. The whole of the cargo, it is 
suggested. should be carried on the deck and car deck, 
which would be of reinforced concrete, the lower being at a 
height of only 2m. above the water line. There would be 
also two upper decks of light iron and timber construction 
for the accommodation of 190 passengers. The car deck 
would have four tracks with a total length of 340 m., 
accommodating forty goods wagons. The engines would 


| indicate up to 8500 horse-power. which, it is estimated, 


| would give the vessel a speed of 18 knots. It is proposed 
to use Diesel engines. The new vessel would be placed on 
the projected Stockholm-Finland route, 
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DEATHS. 

SuDDENLY, from pneumonia, Montacue Brown Mounrary, 
M.1.E.E., of Home Glen, St. Margarets-on-Thames, aged 58. 

Ow the 2nd December, at Basford Hall, Nottingham, Grorcr 
Fow ter, J.P., M. Inst. C.E., M.I. Mech. E., aged 81. 

On the 28th November, at Fairlight View, 
Apotpnus WILLIAM ACKERMANN, M. Inst. C.E., formerly of 
Cape Town, South Africa, eldest son of the late Adolphus Acker- 
mann, of London, in his eighty-first year. 
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By arrangement with Reuter’s Engineering Service, The 
Engineer contains the latest news from all parts of the 
world which is likely to be of interest to engineers, 
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| should teach us to hesitate when we are 


| at in wonder, and many a derisive smile was seen on 


| Very, very slowly people are beginning to understand 
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Noise. 


of oe 


Ir to future generations records descend 
noises of our streets, houses, workshops, trains, motor 
cars, public orators and New York, surely men of | 
those days will marvel at the hardiness of a people that 
could tolerate such a pandemonium, and be aston- 
ished at the small capacity of our Junatic asylums and | 
aural clinics. From our cradles to our graves we live 
in the midst of an appalling row, of which the magni- | 
tude only becomes evident for two minutes in every 
} in a silence that can be felt, we honour 
those who fell in the Great War. The difficulty that | 
we have in appreciating the persistence of noise and | 
the lack of means of measuring the injury it causes, | 
and even its amount, 





is one of those things which | 
about to}. 
condemn the follies and iniquities of past generations. | 
We do not doubt for an instant that future orators | 
and writers will hold up to opprobrium the cruelty | 
and hardships imposed by the noise in factories during 
the first half of the twentieth century, just as our | 
present orators and writers condemn the insalubrity, | 

darkness and cruelty of the factories of a hundred 

years ago. No generation can see itself as later | 

generations will see it, and it is generally ignorant of | 
its faults because it lives in them and is as unable to | 
measure them as it is to gauge the depth of space or 
the volume of the ether. Let us, admitting that we | 
are making outrageous mistakes, be tender to the | 
errors of preceding ages and thankful that now and | 


| then our faults reveal themselves to us and, through | 
|our written recognition, 


enable us to show future 
historians that we had some desire to remove them. 
The very point that we have been discussing makes 
it extremely difficult to write convincingly on the 
subject of noise. We recall, many years ago, a young | 
man having the hardihood at a conference of the 
Institution of Civil Engineers to suggest that means 
should be taken to modify the noise of boiler and 
tank shops caused by pneumatic tools. He was stared 


the face of the works managers present. Noise, what 
was it ? Something intangible, unimportant, of no 
consequence in comparison with the output derived 
from pneumatic caulkers and chippers. Times have 
changed, the new science of workshop hygiene has 
sprung up, and sympathetic hearing would be accorded 
now to anyone who urged the suppression of noise. 
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Hawkhurst, | 


| But much remains to be done. 
| to make the interior of a railway coach as silent as a 


! 

| that noise has an effect upon the human system com- 
| parable with that of impure air, that it causes lassi- 
|tude and irritability and decreases the rapidity 
and quality of work. This recognition is the first 
step towards reform; it has been harder to secure 
than might have been expected, but was easiness 
itself compared with the actual realisation of the 
object sought. A certain amount of work indeed has 
been done in the suppression of noise, as, for example, 
in the underpadding of railway vehicles, the silencing 
of gas and oil engines and other explosive machines, 
and in the improvement of gearing. But our ignorance 
| of the methods of reducing noise is still profound. 
Take, as a single example, the roar that is produced 
by high-pressure gas in furnaces, or even the annoying 
hiss of a gas fire. Its reduction looks a fairly simple pro- 
blem, but it has constantly defied and is still defying 
clever experimentalists and investigators. Even the 
cause of the noise, or,at any rate, the seat of it, is not as 
obvious as might be expected. In the case of high- 
pressure burners for lighting the roar is such a serious 
drawback that until it is conquered the efficiency 
that would accompany high-pressure gas lighting has 
to be surrendered in all save open situations. Turn 
now to motor car engineering. It is shown daily by 
a few of the best makers that silence is attainable, 
yet we continue to tolerate a wholly inexcusable racket 
from open exhausts, noisy gears, and shaky joints. 
It is only by setting our faces against such offences 
that we can hope ever to overcome them, and much 
as motorists may oppose restrictions on their liberty 
to offend the ears of the public, a greater end will be 
served by multiplying those restrictions than hy 
softening, removing, or withholding them. In all 
machinery noisiness and bad engineering go hand in 





|hand. Noise always tells of work wasted in friction 
jor knock. By decreasing it we shall increase effi- 
|ciency. Take, again, the noise of railway trains. The 


| bulk of it comes from the rails, and particularly from 
the joints. Efforts have been made to obviate the 
| joint, by scarfing and so on, but they have failed. 
| Yet the power absorbed in bumping over joints, and 
| the wear and tear of material that ensues makes the 
| continuation of the search worth while. But whilst 
| its origin may still defy us, we could keep the noise 
| itself in subjection. It is now multiplied by the hollow 
carriages, which act as sound boxes. Insulation 
between the underframe and the body has done much 
to reduce the nuisance by preventing its magnification. 
It should be possible 


sitting room. The noises of the workshop are still 
more difficult to handle, but if the attempt is made, if 
managers resolve that they shall be minimised, then 
somehow, somewhen, the end will be achieved. Even 
the simple plan of fastening an old leather belt around 
a boiler that is being caulked may do something to 
reduce the vibration. But a more scientific line of 
research is open. It is pretty certain that the noises of 
a big workshop have a pretty constant period of vibra- 
tion. Can it be treated as a single note and opposed by 
another note of appropriate frequency, like two 
vibrating tuning forks rendered silent by interference ¢ 

One of the greatest troubles in the handling of 
noises is the lack of reliable apparatus for measuring 
quantities of sound. Simple as the problem of design- 
ing an instrument of the kind appears, it has not yet 
been wholly solved, and as its solution is the first 
step towards the reign of silence it may be com- 
mended to the attention of physicists and inventors. 
Armed with an instrument of the kind, it would be 
| possible to legislate for the removal of noises ; lacking 
it, legislation of the kind is well-nigh impossible, 
| because there is no measure on which to base a defini- 
tion of objectionable sounds. But, after all, the first 
thing is to recognise that noise is injurious, that it 
| does harm the nervous system, that it does interfere 
with the quality of work, that it does cause lassitude 
and provoke irritability. When that has been done 
we shall soon be on the way to its diminishment. 


The Less Known Metals. 


CONSIDERABLE time has elapsed since we urged 
in these columns, the necessity of giving atten- 
tion to the engineering and industrial importance 
of theless known metals. We pointed out that 
it was in connection with the materials whose pro- 
perties were as yet comparatively unexplored that 
really important technical advances were most likely 
to be made, and that if we neglected these materials 
and allowed others to monopolise their study those 
others would also inevitably come to monopolise the 
exploitation of these materials when important uses 
for them had been found. Although thus venturing 
into thes phere of prophecy—on something like certain 
ground, however—we did not anticipate that in little 
more than a single year we should have the melan- 
choly satisfaction of being in a position to say “ We 
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told you so.” Nevertheless, such is actually the case | 
at the present moment, and we find British industry | 
once again faced with the task of trying to make 
up leeway because it has allowed a scientific and 
technical advance to be made abroad on a subject 
of very great industrial importance to itself. 
Among the less known or “ minor ” metals to which 
we have referred is the metal titanium, which has 
hitherto been regarded in the light of a metallurgical 
bugbear whose presence makes it difficult, if not 








impossible, to work a considerable quantity of other- 
wise valuable iron ore. If, however, the titanium 
itself became of value so that its removal from the ore 
became commercially possible, the whole position of 
this matter would be fundamentally changed, much 
to the advantage of British industry. It would have 
seemed almost obvious, therefore, that a matter of 
such national British importance would have been 
made the subject of vigorous and systematic study and 
research, and if it has been neglected it is not, as we 
have shown, because the importance of work of this 
kind has not been pointed out. Yet the discovery 
which has led to the first really important industrial 
application of titanium has been made abroad. It 
amounts, briefly, to this, that titanium oxide, when 
sufficiently purified, is a pure white substance of 
very great covering power when used as a pigment 
in oil paints. The purified oxide may thus become 
a serious rival to white lead, provided that it can 
be produced cheaply. It has the very important 
advantage that it is non-injurious as against the 
seriously poisonous character of the lead pigment, 
and chemical reasons indicate that it is likely to 
resist discolouration far better than lead, particularly 
in or near cities where sulphide fumes are found in the 
atmosphere. We have, thus, at one stroke, a develop- 
ment which seriously affects two important industries 

-the white lead and paint industry and the iron in- 
dustry, since it attaches an entirely new value to 
titaniferous ores. At the present moment, however, 
the manufacture of so-called “ Titan White” is a 
foreign monopoly, and once again British research 
and initiative have been left behind. No doubt 
strenuous efforts will be made to secure a proper share 
in this industrial development for British industries, 
but they are efforts “ after the event,” and we cannot 
hope to win the race by always following in the wake 
of others. We do not, however, wish to labour unduly 
the intrinsic importance of this particular case, but 
rather to stress its value as an apt illustration of the 
serious and urgent importance of studying new and 
unexplored materials. It is true, of course, that no 
one can foretell where the next important step in 
technical progress is to come, and it may arise in some 
field which we now regard as well known and tho- 
roughly explored. Yet, on the face of it, there seems 
to be more likelihood of rapid advance in the less 
known fields, of which there is no lack. Taking the 
metallic elements alone, not more than about 60 per 
cent. are even approximately well known in regard 
to their properties, mode of preparation, and their 
behaviour in alloys. Of the remainder it is true that a 
number are either very rare or apparently unpromis- 
ing. We must remember, however, that metals 
which were rightly regarded as “ rare” at one time 
are now in common industrial use, while materials 
of seemingly unpromising character may, on closer 
study, prove of special value for some particular 
application. 

The whole matter bears a strong resemblance to the 
problem of geographical exploration as it stood in the 
days when the foundations of the British Empire 
were being laid by explorer and pioneer. In both 
fields of exploration the fruits are, ultimately, open 
to the whole world, yet the nation which carries out 
the pioneering work reaps the first fruits. What is 
true of geographical dominion is true in a higher 
degree of intellectual and technological dominion ; 
once again—we cannot afford merely to follow the 
lead of others. It may, at the present time, be difficult 
to find funds for exploratory work of any kind; 
“economy” is so easily effected—apparently—by 
cutting down those things whose value is only evident 
to the instructed and far-seeins. Still, it may be 
hoped that both the Governments of our Dominions 
and our own Research Department, as well as some 
of the larger firms interested in the exploitation of 
mineral resources, will see the need of supporting 
strongly, and at once, some concerted effort to find 
the ways and means of developing the inherent values 
which reside in the minerals that contain some of the 
less known metals. 





Ir may be mentioned that Mr. F. Huth Jackson, whose 
death has recently been announced, was not only a director 
of the London and South-Western Railway, but was a 
member of the abortive Royal Commission on the Rela- 
tions between Railways and the State of 1913-14, presided 





over by Lord Loreburn. 
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Nos Usines Métallurgiques Dévastées (1914-1918). 
Monographies de Quelques Grandes Usines Métal- 
lurgiques Frangaises detruites par les Allemands, 
rédigées par un groupe d’ingénieurs, avec introduc- 
tion par Monsieur Leon Gumet. Paris, [Xe : 
Editions de La Revue de Métallurgie, 5, Cité 
Pigalle, 5. 1921. 

THERE has recently been published by our esteemed 

contemporary, La Revue de la Métallurgie, under the 

title of ‘“‘ Nos Usines Métallurgiques Dévastées,” a 

series of monographs dealing with the destruction 

wrought by the Germans during the war on numerous 
steel and other works in the occupied territory. 

Each monograph is illustrated by engravings and 

each has been prepared by an engineer or metallurgist 

having full knowledge of the circumstances existing 
both before and after the Germans gained possession 
of the works. 

In an introduction to the volume, prepared by 
Monsieur Léon Guillet, Professor of Metallurgy at 
the Conservatoire des Arts et Métiers, and at I’Ecole 
Centrale des Arts et Manufactures, the reader is 
reminded that French territory was invaded to the 
extent of over 3,600,000 hectares—-8,895,500 acres— 
for a period of over four years, and that the districts 
thus overrun were, unfortunately, the most important 
in the country both as regards natural wealth and 
trade. The loss in human life amounted to no less 
than 1,383,000, that number being made up of 
1,122,000 killed and 260,000 ‘‘ missing,’’ and repre- 
senting 16.44 per cent. of the total number of those 
who joined the colours. By way of comparison it 
is pointed out that Great Britain, her overseas 
Dominions, her Colonies and Dependencies, lost 
together 869,000 men killed and missing, and the 
United States 114,000, those numbers being 63 per 
cent. and 8.3 per cent. of the French losses respec- 
tively. At the time of the Armistice 11,500 French 
works, which originally gave direct employment to 
some 379,000 persons, had been destroyed. In addi- 
tion, 319,269 private dwellings had been totally razed 
to the ground; 313,675 dwellings were partially 
demolished ; while 32,500 miles of railways, 24,400 
miles of roads, 1000 miles of canals, and 4875 bridges 
and viaducts required complete relaying or recon- 
struction. Some of this damage could doubtless be 
defended on the ground of military necessity, but a 
large proportion was, it is explained, and as, in fact, 
all the world knows, systematically and deliberately 
carried out with the sole object of ruining French 
industries and of easily gaining after the war a marked 
economic supremacy. In every industrial installation 
of the invaded regions, no matter how far it might 
be removed from the scene of active hostilities, every- 
thing which the enemy could not remove and take to 
Germany during the time that the war lasted, was 
wantonly destroyed by sledge hammer or explosive 
charge, the destruction having been effected, in many 
instances, only a few days before the signing of the 
Armistice. 

The works dealt with in the volume are those of :— 
(a) La Société des Hauts-Fourneaux, Forges et 
Aciéres de Denain et d’Anzin; Noyelles Godault, 
originally belonging to La Société de Malfidano, but 
since disposed of to La Société Miniére et Métal- 
lurgique de Pefiaroya; La Société Francaise de 
Constructions Mécaniques at Denain; La Société 
L’Aluminium Frangais at Mennesis ; La Compagnie 
des Forges et Aciéries de la Marine et d’Homécourt 
at Homécourt ; Les Etablissements Arbel at Douai ; 
Wendel et Cie. at Jceuf and Messempré; Les Etab- 
lissements Delattre et Frouard Rénnis at Ferriére-la 
Grande; La Société Anonyme des Fonderies et 
Laminoirs de Biache - Saint - Vaast; La Société 
Anonyme des Aciéres de Micheville ; La Société des 
Aciéries de Longwy at Mont-Saint-Martin; La 
Société Anonyme des Forges de la Providence at 
Rehon and Hautmont ; La Société Métallurgique de 
Montbard-Auloyne at Auloye; La Société Métal- 
lurgique de Senelle-Maubeuge at Senelle ; La Société 
Mineur, ses Fils et Wilmot at Vireux-Molhain; Les 
Etablissements des Forges et Aciéres du Nord et de 
Est at Valenciennes, Louvroil, Pont-&-Vendin, and 
la Mine de Pienne; La Compagnie Francaise des 
Métaux at Givet ; and La Compagnie Métallurgique 
Franco-Belge de Mortagne at Mortagne-du-Nord. 

The photographic illustrations which accompany 
these monographs bear only too faithful testimony 
to the ghastly thoroughness with which the enemy 
performed the work of devastation. In many 
instances views are given of works or workshops 
before and after the advent of the German hordes, 
so that some sort of an idea—-poor it may be as com- 
pared with reality—can be formed of the devilish— 
it is really not too strong a word—concentration 
devoted to making the destruction complete in every 
case. Not content with the removal of the entire 
contents of a works, the foe must needs break down 
with meticulous completeness the structures which 
contained the machines or tools or other equipment. 
There is unmistakable evidence that it was his 
definite and set purpose so ruthlessly to ruin such 
industrial establishments as came within his grasp 
that it must be months and possibly years before they 
could be reinstated. If removal was impossible then 
most ingenious methods of demolition, including the 
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| scientific employment of explosives, were resorted 
| to. In not one single case was a workshop, a foundry, 
a furnace, or a mine shaft left in workable condition, 

There is, however, thanks to the indomitable spirit 
of the French nation, a brighter side of the picture. 
It is true that it was France’s misfortune that so 
many of her industries were centred in, and so great 
a proportion of her raw materials came from, the areas 
which were at the outset overwhelmed by the German 
inundation. It is true, too, that the war deprived the 
country of quite 50 per cent. of its coal output, and 
that as a further 24 per cent, had been derived from 
the zone occupied by the Allied Armies, there only 
remained available 26 per cent. of the pre-war output, 
True it is, also, that in the same way the country at 
the outbreak of hostilities immediately lost some 
three-quarters of its coke output ; that the production 
of iron ore fell to 17 per cent. of the normal ; that that 
of pig iron diminished to about the same percentage ; 
that that of steel was only some 26 per cent. of what 
it had been a few months before ; and that there was 
much the same experience with other metals and, in 
fact, with practically every industry. But the nation 
was far from resting inactive. Immediately following 
the battle of the Marne, we are told, the necessity 
to face the situation squarely was recognised, anil 
steps were taken to make good the supply of the mu- 
nitions of all kinds demanded by the intensive actions 
which were taking place. Under the influence of 
Monsieur Millerand, who was at that time Secretar, 
of State for War, there occurred throughout tlic 
country a most pronounced reaction which was soon 
crowned with success. New works were put down ani 
they were equipped in so extraordinarily short a time 
that very rapidly they reached a quite unprecedent «| 
output. Notwithstanding the lack of fuel, the pix 
iron production, which, from being 5,207,000 tons in 
1913, had fallen to 989,400 tons by the end of 1914, 
rose to 1,684,000 tons by 1917, whilst steel production, 
which in pre-war times had been 4,687,000 tons ani 
had fallen to 1,375,000 tons, rose during the perio! 
of hostilities to 2,231,000 tons. There was much the 
same tale to tell in connection with the non-ferrous 
metals. Furthermore, the war over, France, havi: 
with the aid of her Allies first of all successfull) 
stemmed the tide of invasion and next brought the 
enemy to his knees, set herself actively to reconstitut« 
her trade and industries. Her works are springing up 
once more, and those that have been so reconditioned 
are better equipped than they were before. Some ot 
the illustrations show what great things have been 
done since the Armistice was signed, and though 
much remains to be done, and though it may be some 
years yet before her mines have reached their pre-war 
figures and before her industries are thoroughly 
reinstated, it is safe, after carefully studying the 
volume before us, to predict that the French nation 
will in the end win through triumphantly, and that, 
notwithstanding that she, like other nations, has had, 
and will have, her labour troubles, yet’ France stil! 
sorely needs money and materials still 
lamentably short in man power. 

In conclusion, we may, perhaps, usefully quote, 
as follows, from the foreword of the publishers : 
“Ce livre s’adresse & tous les bons Francais qui, ne 
pouvant pas oublier, veulent que leurs enfants se 
souviennent, &tous les alliés et amis de la France, a 
toutes les consciences droites, éprises de justice et de 
vérité.”” 


Is 


and 


BOOKS RECEIVED. 


Cardiff : The City of Golden Opportunities for the Manu- 
facturer. Cardiff: Issued by the Development Committee 
of the City Council. Free on application. 

Robertson's Method for Export and Import Trade. By |J. 
Robertson. London: Scott, Armstrong and Co., 79%, 
Coleman-street, E.C. 2. Price 2s. 6d. net. . 

The Mechanical Handling of Goods. By C. H. Woodfield. 
London: Sir Isaac Pitman and Sons, Limited, Parker- 
street, Kingsway, W.C. 2. Price 2s. 6d. net. 

Earthwork in Railway Engineering. By J. W. F. 
Gardner. London: Constable and Co., Limited, 10-12, 
Orange-street, Leicester-square, W.C.2. Price 15s. net. 

Gears and Gearing. By Captain S. Bramley-Moore. 
Bradford: Percy Lund, Humphries and Co., Limited. 
London: E. J. Larby, Limited, 30, Paternoster-row, 
E.C. 4. Price 12s. 6d. net. 

Bleaching. Being a résumé of the important researches 
on the industry published during the years 1908-1920. 
By 8S. H. Higgins. London: Longmans, Cireen and Co., 
39, Paternoster-row, E.C. 4. Price 10s. 6d. net. 

The Electric Furnace. Describing the construction, 
working and applications of all types of electric furnaces, 
By F. J. Moffett. London: Sir Isaac Pitman and Sons. 
Limited, Parker-street, Kingsway, W.C.2. Price 2s. 6d. 
net. 

Boiler Laws Committee Report, 1920-21. Delhi: Super- 
intendent, Government Printing. London: Department 
of Commerce and Industry, Government of India, Indian 
Trade Commissioner, 60, Winchester House, Old Broad- 
street, E.C. 2. 

History of the Great War: Based on Official Documents 
by direction of the Historical Section of the Committee of 
Imperial Defence. Volume II., Naval Operations. By 
Sir Julian S. Corbett. London: Longmans, Green and 
Co., 39, Paternoster-row, E.C. 4. Price 21s. net. 

Ministry of Finance, Egypt: Note on the Programme 
and Policy of the Government with regard to the Investigation 
and Development of the Petroleum Resources of Egypt. By 
E. M. Dowson, C.B.E. Cairo: Government Publications 
Office, Old Ismailia Palace, Sharia Qasr el Aini, Price 
P.T. 10. 





RLY Oe oy em pecnmarrmemanan = 





err ae meme 


Steep lenin veins fs eenenne 


~~ 


aebireatscaned 








Dec. 9, 1921 


THE ENGINEER 





Tanks and Chain-Track Artillery.* 
By L. A. LEGROS. 
No. Tl.t 
THE FRENCH TANKS. 
SCHNEIDER. 
As has been stated above, the first French tanks were 
built by the firm of Schneider. The 400 (C.A. Type) tanks 


that had been ordered from them on February 25th, 1916, 
were of 13 tons weight. The first batch was delivered in 


auxiliary 10 horse-power motor driving through a high- 
ratio reduction gear. 


Sarnt-CHAMOND. 
In 1915 also the Forges et Aciéries de la Marine et 
d’Homécourt, under the direction of Colonel Rimailho, 


began experiments and designs for a tank, the first example 
of which was commenced in May, 1916. Trials of this 


took place in July, and the manufacture of 400 tanks of | 


this pattern—see Fig. 17—-was commenced in November 
of the same year. This tank was fitted with a motor of 
90 horse-power, running at 1450 revolutions per minute, 
of the four-cylinder, sleeve-valve Panhard type. The 








FIG. 15--SCHNEIDER “CHAR 


September of the same year. See Fig. 14 on page 594 of , 
our issue of December 2nd, and Fig. 15. The armament | 
of these cars consisted of a 75 mm. short gun in front and | 
two machine guns at the sides. The motor was of 60 | 
horse-power, four cylinders 135 mm. by 170 mm, (5.3in. 


by 6.7in.), three-speed change gear with sliding gears, 


D'ASSAUT™ 


| infinitely variable change of speed 
great difficulty in changing gear of the early English tanks. 





total weight of this tank in running order, without 
munitions or crew, was 19.9 tons, and with munitions and 
crew 21.5 tons. One of the most important characteristics 
of this vehicle consisted in the electric transmission with 
which avoided the 








FIG. 17—8T, CHAMOND TANK 


speeds from 2 kiloms. to 8 kiloms. per hour (1.2 to 5 miles 
per hour); steering was effected by declutching and 
braking one of the chain tracks. The arrangement of the 
chain tracks comprised two jointed truck frames on each 
side carrying the suspension springs with a transverse 
compensating lever in front. The crew consisted of seven 
men. 

Apart from the tanks, the firm of Schneider constructed 
other chain track artillery during the war, as follows :— 

(a) Tractor Lorries, of the C D type, capable of carrying 
a load of 4 tons, and giving a draw-bar pull of 7 to 8 tons. 
These tractors used for the greater part the mechanical 
details of the C.A. tank, except that the change-speed 
gear had four speeds. The motor was the same, as also 
was the arrangement of the chain tracks. 

(6) Carrier Tractor, of the C D 3 type, capable of carry- 
ing a 155 mm. gun, either long or short, or a 220 mm. 
howitzer. This vehicle was fitted with a crane and a 
capstan, as well as the gear necessary for enabling it to 
pick up its load in a few minutes. Weight, 12 tons. Motor 
the same as in the preceding type CD; speeds from 
1.2 kiloms. to 6 kiloms. (0.6 to 3.7 miles) per hour ; 
draw-bar pull in first speed, 10 tons. 

(c) Self-propelled Chain Track Mounting for 220 mm. 
Long Gun.—The gun, which can be fired at a maximum 
angle of 37 deg. to the horizontal—see Fig. 16—is carried 
on its small normal type of mounting, which rests on two 
inclined roller paths forming part of the chassis of the 
vehicle. A hydraulic brake is interposed between the 
small mounting and the chassis. The return to loading 
position is effected by gravity. The motor was six- 
cylinder of 120 horse-power ; total weight, 40 tons. The 
gun was laid roughly for direction by means of the chain 
tracks, traversed by the main motor, and the fine adjust- 
ment effected either by a hand wheel or by a small 





ed Abstract of ‘paper read before the British Section of the 
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the length of bearing with 0.050 m. (2in.) sinkage was 
3.350 m. (1 1ft.). 
This tank carried a 75 mm. quick-firing Saint-Chamond 


cartridges. The contents of the petrol tanks were 265 
litres (58 gallons), distributed among three petrol tanks. 
This supply was sufficient for running a distance of 
| 35 kiloms. (22 miles) on slow speed and of 60 kiloms. 
| (37 miles) on top speed. Steering was effected by means 
| of a steering hand wheel acting on contactors, the closing 
|or opening of which enabled different combinations of 
| the internal connections of the electric motors to be made 
or broken. These combinations acted by accelerating the 








FIG. 16--SCHNEIDER LONG 220 MM. GUN-CARRIER 


outer motor and slowing, braking or locking the inner 
motor on the curve. 

It is of interest to note that the Saint-Chamond firm 
had the idea of using a carrying chain track in the front 
of the vehicle—see Fig. 18—for assisting in climbing 
obstacles, as had been proposed by Colonel Swinton. This 
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FIG. 18-ST CHAMO) 


The armouring was as follows :—-On the sides two plates, 
having a total thickness of from 15 mm. to 17 mm.; in 
front, 11 mm. plate inclined at 45 deg.; at the back, 
8.5-mm_ plate; and for the roof, 5.5 mm, plate. The 
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ND TANK, WITH SUBSIDIARY TRACK IN FRONT 


design, however, was not actually executed. The Saint- 
Chamond firm also designed and built carrying tractors 
for the 120 mm. long quick-firing gun, as well as a motor 
chain track gun mounting carrying a 120 mm. long type 

















FIG. 19—-ST. CHAMOND PETROL-ELECTRIC CAR HAULING GUN 


total length of the tank, exclusive of the projecting 
barrel of the gun, was 7.91 m. (26ft.), and its width was 
2.67 m. (8ft. 9in.); the maximum height was 2.365 m. 


(7ft. Qin.) ; 


the width of the chain track was 0.500 m. (19.7in.); 


the ground clearance, 0.500 m. (19.7in.) ; 


long-range gun. The large chain-track artillery constructed 
by the Saint-Chamond firm consisted of two chain-track 
vehicles per unit, and is particularly worth attention. 
The two vehicles in running position are in both cases 
carrying a 194 mm, Mark F gun—shown in Fig. 19, and 





the gun in firing position is shown in Fig. 20. In another 
instance a 280 mm. short howitzer was carried—see 
Fig. 21. 

The unit in each case consisted of two chain-track 
vehicles. The forward motor chain-track vehicle, fitted 
with an electric generating set, carried the ammunition. 
The chain-track gun mounting was fitted with two 
electric motors, and supplied from the generating plant 
on the forward vehicle by means of a cable 50 m. (55 yards) 
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each of the carrying rollers, whatever might be the irregu- 
larity of the ground to which the chain must adapt itself. 


The tank was controlled entirely by one man. The turret, | 
carried on a ball race, could be swung round its vertical 


axis, and the machine gun or quick-firing gun could cover 
the whole of the horizon. Steering was performed by 


unclutching the chain drive on the side to which it was 
desired to turn, and by locking it if required to turn on 


the spot. 


To facilitate the running of the tank over 








FIG. 20--ST. CHAMOND ELECTRIC CAR WITH GUN 


long. On uneven country the vehicles were generally 
run independently of each other. If the slope or condition 
of the ground required it, the two vehicles could be moved 
one after the other, and thus make progress by successive 
stages. 

RENAULT. 


Following the particulars given by General Estienne, 

















IN FIRING POSITION 


| trenches, a removable tail was fitted behind the armour- 
|ing. The average weight was 6.7 tons. 


THE AMERICAN TANKS. 


_ When America entered the war very little authentic 
information covering the use and types of tanks was 
available in that country. Some rather vague specifica- 
tions were obtained from France during the summer of 
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FIG. 22—RENAULT 


the firm of Renault in 1916 began the designs of a light 
tank capable of being earried on a lorry. The first trials 
of this were made in March, 1917, and mass production 
followed immediately. The tank is shown in Figs. 22 
and 23. The Renault tank was fitted with climbing 
tracks, and had an 18 horse-power four-cylinder motor 
with the change and driving gear at the rear of the tank. 
The armament consisted of a machine gun carried in a 
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1917, from which two patterns of experimental tanks were 
built. One of these was steam driven, the other equipped 
with a petrol-electric drive. Before the experiments 
with these had been concluded, the great importance of 
the tanks had made itself apparent. The ‘‘ Ordnance 
Department ”’ of the}United States then sent one of its 
officers to Europe on a spécial mission with the object 
of securing all available information relating to the con- 
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of manufacture and measurements. The designs and 
specifications relating to the large Anglo-American Mark 
VIII. tank—see Figs. 10, 11 and 12 ante—were completed 
after numerous conferences with the British Genera] 
Staff, and the orders were then put in hand for simyj. 
taneous manufacture in England and America. Accord. 
ing to a treaty signed by the two countries on January 


22nd, 1918, the Commissicners appointed under this 
treaty were em powered to complete the designs, to 





ELECTRIC CAR WITH 280 MM. HOWITZER 


arrange for the production of British and American com. 
ponents, build a factory in France for the assembly of 
these components, and actually assemble the tanks. The 
designs were commenced in November, 1917, and by 
May, 1918, practically all of the drawings had been received 
in America, where the production of parts, including 
motor, transmission, radiators and chain-track rollers 
and sprockets was to take place. The British Government 
undertook to supply the chain tracks. armour, framing 
and armament. The British works had greater experi 
ence in the production of armour plate, and possessed 
a large stock of guns and other fittings necessary for the 
armament of the tanks. 

During this period the construction of American tank 
of the Renault type—see Fig. 24—-proceeded, and th: 
assembly was entrusted to three large American works 
the Van Dorn Ironworks, Cleveland. Ohio; the Maxwell 
Motor Company, Dayton, Ohio; and the C. L. Best 
Company, also of Dayton. The order was for 4440 tanks, 
of which only 950 were actually completed. During the 
summer of 1918 work was continued on the Mark VIII 
tanks. A sample set of British components was sent to 
America and. with the addition of the American com. 
ponents which had been quickly prepared, the assembly 
was carried out of a complete tank, which was tested at 
the works of the Locomobile Company. Bridgeport, Conn 
Evervthing was in good order, both in England and in 
the United States, as well as at the American works at 
Neuvy-Pailloux, in France, which was readv for full 
production. when the Armistice was signed. The manu 
facture of 1500 tanks was then in hand, with a view to a 
heavy delivery in the spring of 1919. 

America, moreover, had undertaken the construction 
of 1450 complete tanks from parts manufactured entirely 
in the United States, in addition to the components which 
were already being made in the United States. During 
the summer and autumn of 1918 a 3-ton tank—see Fig. 25 
—much smaller than the Renault, was designed by the 
** Ordnance Department,” to be constructed by the Ford 
Motor Company, of Detroit. These designs made use 
as far as possible of the standard parts of the Ford auto 
mobile. Just before the signing of the Armistice. orders 
were placed for 15,000 of these 3-ton tanks, which were 
intended to be used either as light tractors or as machine 
gun tanks. America had completed 100 Mark VITT. tanks 
in the spring of 1920 for the service of the “ American 
Tank Corps.” 








FIG. 23—-RENAULT “CHAR D'ASSAUT” 


revolving turret. The suspension gear was arranged at 
the ends of the chain track frames, which were independ- 
ently sprung. The vertical armour consisted of 16 mm. 
plate ; plates slightly inclined to the vertical were 8 mm. 
in thickness; the plates, horizontal or slightly inclined 
to the horizontal, were 6 mm. in thickness. The method 
of springing the chain-track frames consisted of plate 
springs, compensating levers and bogies, which ensured 
a sensibly constant and uniformly distributed load over 





struction and use of the tanks. After numerous con- 
ferences with the British and French authorities, America 
undertook the construction of two types of tanks for the 
American Army-——the small two-man tank, based on the 


French Renault tanks, and the large 30-ton tank to be 
produced jointly with England. 

Renault tanks were purchased and sent to America, 
with a complete set of drawings. and instructions were 
given to duplicate these tanks, using American standards 











FIG. 24—AMERICAN TANK OF THE RENAULT TYPE 


Chain-track artillery has been studied in America} on 
principles identical with those adopted in France. Experi- 
ments made by the firm of Holt as far back as 1916 showed 
the possibility not only of carrying a 200 mm. howitzer, 
but also of firing it from the chain-track mounting. More 
than six definite patterns have been constructed, the 
armament of which comprises the 155 mm. long gun and 
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the 240 mm. howitzer carried on automotor chain-track 
mountings. Of these, the most remarkable is the Christie 
automotor mounting, having four wheels at each side, 
915 mm. (36in.) in diameter, and a chain track carried 
below the mudguard and capable of being put into place 
in 15 min. For this last operation, the intermediate 
wheels which on the road are raised out of contact with 
the surface are lowered, and the steering gear of the front 
wheels is locked. Steering is then effected by declutching 
on chain track, as in the tanks. The wheels are fitted 
with solid rubber tires, giving a speed of 27.5 kiloms. 
(17 miles) per hour on the road. The chain track is fitted 
with snugs, which engage with notches in the wheels 
between the double solid rubber tires. The speed attained 
on the chain tracks is about 14.5 kiloms, (9 miles) per hour. 


THE ITALIAN TANKS. 


By the order and at the expense of the Italian Govern- 
ment, designs for the construction of tanks were under- 
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ning was marked in South America of the use of electricity 
for smelting purposes. The company is working in con- 
nection with the Empreza Porca Luz de Ribeiréo Preto, 
which is furnishing the necessary power, and the erection 
of the plant at Ribeirfio Preto is reported to be making 
substantial headway. The full capacity of the works will, 
it is understood, be 60 tons of steel daily, but it is believed 
that the plant will turn out only about one-half of that 
amount during the early months of its operation. The ore 
is to be mined in the southern part of the State of Minas 
Geraes, and will be hauled 75 miles to the works at 
Ribeirfio Preto, which enjoys easy rail access to the port 
of Santos. 

An extensive system of electric lighting is to be intro- 
duced into the town of Ribeirfio Preto, a company, known 
as the Empreza Forga y Luz de Ribeiréo Preto, having 
been formed for the purpose, with a capital of 6,000,000 
milreis. The company, by the terms of its contract, 
undertakes to install and exploit an electric service as 








FIG. 25—3-TON TANK MADE BY THE 


taken by the Fiat firm at Turin——see Fig. 26. The tank 
was of heavy pattern, weighing 35 tons, with a 250 horse- 
power motor and a maximum speed of 12 kiloms. (7.4 
miles) per hour. The armament consisted of a short gun 
carried in a revolving turret. 

The Fiat firm is at present engaged on the construction 
of a lighter tank—see Fig. 27—the weight of which is 
about 6 tons. The motor is of 45 horse-power, running at 
a normal speed of 1500 revolutions per minute, and giving 
a maximum speed of 16 kiloms. (10 miles) per hour. The 
armament consists of two coupled machine guns arranged 
in a revolving turret. 


THE GERMAN TANKS. 


It was not till near the end of the war that Germany | 
began the construction of tanks. The type produced by | 


them bears no trade of the improvements which had | 
been gradually introduced into the design of this engine | 
It is more particularly in methods 


of war by the Allies. 
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FIG. 26--INTERIOR OF HEAVY PATTERN FIAT TANK 


of defence against tanks that the Germans made the 
greatest progress in this branch of warfare : 

(1) By the adoption of a gun taking a cartridge almost 
double the linear dimensions of the ordinary infantry 
rifle cartridge. 

(2) By the construction of hidden excavations modelled 
on the elephant pit, with the object of trapping the tanks 
which might run over the prepared ground. 


(To be continued.) 
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Electrical Progress in Brazil and 
the Argentine. 


F Wuere electricity has been employed in Brazil in con- 
nection with metallurgy it has been found eminently 
successful. It is interesting to note that with the inaugura- 
tion of the establishment at Ribeiréo Preto, belonging to 
the Companhia Electrica Metalurgica Brazilaira, a begin- 
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well as a calcium carbide factory, and to furnish contracts 
and facilities in the neighbouring municipalities for the 
exploitation of light and power services, along with water 
and sewage disposal systems. The company will be 
obliged to furnish all the power that may be required for 
industrial purposes in that zone, as well as to construct 
and operate a complete irrigation system either on its 
own account or for the account of third parties. Among 
the towns, in addition to that of Ribeirféo Preto, which 
the company will undertake to supply, and for which it 


| will hold exclusive privileges of light and power, are : 


Gravinho, Sertaozinho, Jardinopolis, Orlandia, Brodowski, 


| Sao Joaquin, Ituerava, and Igarapava. 


A hydro-electric plant is about to be installed on the 
Jucu River, in the State of Espirito Santo (Brazil) in order 
to supply the city of Victoria with electricity. In the 
State of Rio de Janeiro various waterfalls are now utilised 


for supplying electricity to the cities of Rio de Janeiro, | 


Nictheroy, Petropolis and Campos. The city of Sao Paulo 
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the length of the line electrified, as in the fact that it marks 
the adoption by a company known for its progressive 
policy of the direct-current high-voltage system of heavy 
electric railway traction. 

An electric lighting system is about to be installed in 
Tubardo, in the State of Sante Catharina. 

,A concession to construct a hydro-electric plant on the 
Paraguasst: River, in the State of Bahia (Brazil) has been 
transferred to the Companhia Brazileira de Energia 
Electrica. A natural fall on the river is, being used to 
develop 5000 horse-power, and construction has been pro- 
gressing steadily. The plant is expected to be in operation 
almost immediately, when the company will be in a position 
to supply the city of Bahia with light as well as power for 
the tramway system, while the company also expects to 
supply a number of nanufacturing firms and sugar refineries 
with power, which will reduce the demand for coal and 
fuel oil, now being used at great cost. 

A hydro-electric plant has been put into operation by 
the Companhia Valenca Industrial. It is built on the falls 
of the Una River, and, besides providing power for a 
textile factory belonging to the company, it will supply 
the city of Valenca with electric light. The hydro-electric 
plant on the river Jaguaripe, owned by the firm of E. Tude 
and Co., of Bahia, has been increased in capacity, the new 
plant being intended to supply power for the vegetable oil 
refinery of the firm mentioned. The greater part of the 
installations, plant and machinery for these hydro-electric 
establishments has been received from the United States 
and the remainder from Europe, principally from Germany 
and Switzerland. 

The dependence of Brazil upon foreign sources for fuel, 
there being no coalfields available, has caused the Govern 
ment to give special attention to the electrification of the 
railways of the State, and a British company has now 
presented elaborate plans for the electrification of the whole 
of the lines of the State of Sao Paulo. The proposition of 
a general programme of electrification has long been under 
consideration, the most important railway in this district 
having already taken steps to carry it out upon its own 
system. The development of the hydro-electric industry 
had already reached a high point before the war. Forty- 
seven plants, developing approximately 112,000 horse- 
power, were in operation in 1914, the largest developing 
50,000 horse-power and furnishing sufficient current to 
operate nearly all the manufacturing enterprises in the 
State of Sao Paulo. Arrested by the war, development 
of the industry is now again showing extension, and may 
be expected to progress still more in the near future, a fact 
worthy of the attention of British manufacturers of hydro- 
electric plants. 

The port work authorities at Buenos Aires lately called 
for tenders for the supply of about twenty electric cranes 
and motors. Over ten firms tendered, and the estimated 
cost of the articles ordered exceeds 800,000 pesos m/n. 

Whereas Argentine was formerly a leading market in 
South America for foreign-made electrical devices, several 
local factories have lately been established and are fast 
providing domestic requirements, a move which is calcu- 
lated to lessen importations of such goods very consider- 
ably. Many factories are now turning out dry batteries, 
carbon brushes, and insulating conduit. The manufacture 
of incandescent lamps has also been commenced, but so 
far the business has proved unsuccessful. 

In Argentina there are three well-established organisa- 
tions devoted to engineering, of which two are purely 
electrical. They are the Instituto Sud Americano de 
Electrotécnicos y Mecdnicos and the Asociacién Argentina 
de Electrotécnicos. The members of the former are prin- 
cipally wiremen and station operators, and the Institute, 
therefore, is in a good position to disseminate practical 
information where it will effect the most good. 

The Asociacién Argentina de Electrotécnicos is composed 
almost entirely of certificated engineers, who are in private 

















is supplied with power by the falls known as the Salto de 
Paranahyba in that State. 

Sufficient has been made with the electrification 
of the Paulista Railway (Brazil) to enable it to be said that 
the transformed line will be open to traffic by the end of 
this year. The whole of the electrification for a distance 
of 44 kiloms. has been carried out by a United States 
electric company. A contract has also been entered into 
for the supply of eight electric goods locomotives of 
91 tons each and four electric passenger locomotives of 
110 tons each, as well as a 4500-kilowatt sub-station 
equipment to be installed at Louverra. The same con- 
tractors will also supply the equipment of the catenar) 
overhead construction. The sub-station will receive 


power from the Sao Paulo Electric Company at 88,000 
volts alternating current and deliver it to the locomotives 
as 3000-volt direct current. It is proposed to continue tho 
electrification later on to Sao Carles, making the total 
distance electrified 100 miles. The importance of this 
undertaking lies, not so much in the fact that the installa- 
tion will serve both goods and passenger traffic, nor in 
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practice or in the employ of large companies or of the 
Argentine Government. Regular meetings are held, at 
which papers are read upon subjects of current interest, 
while frequent visits of inspection to local electric works 
are arranged. 

A French engineering company has been granted a con 
cession by the Argentine Government for the erection and 
working of a wireless station for direct communication with 
France. The concession is for a period of thirty years, 
and the company is allowed three years for preparation 
before commercial service is demanded. By the terms of 
the agreement the company’s wireless messages will be 
forwarded over the State telegraph lines and the rates of 
messages will be fixed by the national Government. 





Some merchants of Foochow, China, have raised a sum 
of 300,000 dols.—say £30,000—for the establishment of an 
irrigation company. Machinery used in connection with 
the work has been purchased from the United States. 








ELECTRIC HIGH-TENSION ACCIDENTS. 


STATISTICS just published prove that the year 1920 was 
very bad as regards the number of high-tension electricity 
accidents in Switzerland. Altogether, 82 such accidents 
occurred in the year, affecting 90 persons and causing 42 
deaths, and this does not include accidents happening on 
electric railways. The use of electricity having so greatly 
increased in Switzerland during the past few years, the 
number of high-tension accidents was bound to increase 
also; but it is curious that in 1919 there should have been 
only 53 such accidents (not including electric railway acci- 
dents), and on an average between 1911 and 1920 only 51 
annually. From 53 in 1919 to 82 in 1920 is a great jump. 
It may be added that the figures for 1921, so far as they 
are obtainable, show a marked reduction. The accidents 
may be classified as follows :—Engineers and technicians, 
4 injured, 5 killed ; engine fitters, assistant engine fitters 
and subordinates in electric works, 16 injured, 14 killed ; 
other electric workmen, 4 injured, 2 killed; factory 
workers, 4 injured | killed; men in charge of cranes, | 
injured, | killed, and various minor categories. Taking 
all categories, 48 injured, and 42 killed. 

The accidents, classified according to the tensions at 
which they happened, give the following interesting 
results :—Persons who came in contact with tensions not 
exceeding 250 volts, 14 injured, 4 killed; with tensions 
between 251 and 500 volts, 9 injured, 12 killed; with 
tensions between 1000 and 5000 volts, 2 injured, 4 killed ; 
with tensions between 5001 and 10,000 volts, 9 injured, 
4 killed; with tensions exceeding 10,000 volts, 14 injured, 
18 killed. In all save two cases the current was alter- 
nating. 


EXTENSIVE FRENCH ELECTRICITY 
DISTRIBUTION PROJECT. 


Ir is reported from Paris that several hydro-electric 
undertakings have combined for the purpose of establish- 
ing an extensive system for the distribution of electricity 
in the south-east of France and the Massif Central. The 
companies concerned are the following :—La Compagnie 
Electrique de la Loire et du Centre, La Compagnie Hydro- 
Electrique d'Auvergne, La Société des Forces Motrices 
de la Loire, Les Aciéries et Forges de Firminy, La Société 
des Forces Motrices de la Truyére, and L’Union Elec- 
trique. The combination has taken the name of La 
Société de Transport d’Energie du Centre. It has its 
headquarters at 14, Rue du Treuil, Saint Etienne, and it 
has petitioned the State to grant a concession for a system 
ofelectric power transmission linking up the hydro- 
electric generating stations of the various companies. 

The proposed system would consist of the following 
lines :—(1) The Loire-Auvergne feeder, which is to pass 
through St. Etienne, Roanne, Gannat, and Commentry ; 





FIG. 3—SECTION OF CIRCULAR REINFORCED CONCRETE 


(2) the Cantal-Loire feeder, running from the Brommat 
Falls on the Truyére, through Saint-Chely d’Apcher, 
Monistrol d’Allier and Firminy to St. Etienne; (3) the 
Alps-Loire feeder, passing through Grenoble, Saint 
Chamond and Saint Etienne; and (4) the Loire-Jura 
feeder, which is to be laid in the first place from Roanne 
to Villefranche-sur-Saéne. These feeders will be connected 
with any systems of the same kind which may be created 
in the neighbouring regione. 

The Ministry of Public Works, after considering the 
project, ordered the opening of investigations as to its 
public utility. These investigations are now being held 
in the communes traversed by the projected high-tension 
lines in the departments of Isére, Ardéche, Cantal, Haute- 
Loire, Puy-de-Déme, Allier, Aveyron, Lozére, and Rhéne, 
and the Chambers of Commerce interested have been 
asked to give their opinion. 

If and when the Minister of Public Works shall have 
definitely approved the scheme, the lines will be executed 
in two sections ; the first will comprise the Loire-Auvergne 
and Cantal-Loire feeders, to be completed within a maxi- 
mum period of four years; while the second section will 
comprise the other feeders and will be completed within 
ten years. The lines in the first section are to carry 
50-cycle three-phase current at a pressure of 120,000 volts 
or possibly even of 150,000 volts. The minimum frans- 
mission capacity of the Cantal-Loire feeder is to be 25,000 
kilowatts; of the Loire-Auvergne feeder between St. 
Etienne and Roanne, 25,000 kilowatts; and of the line 
between Roanne and Commentry, 15,000 kilowatts. 


Tue new Kazanlik-Tulovo Railway, in Bulgaria, was 
recently officially opened by the King. 
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Reinforced Concrete Constructions 
on Railways. 


Tue best attended meeting in Section I. of the recent 
Engineering Conference was admittedly that at which 
Mr. W. W. Grierson read his paper on ‘* The Use of Rein- 
On page 58 of our issue 


forced Concrete on Railways.” 
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constructions, particularly those employed by the signal 
and telegraph engineer. Among the details mentioned 
by Mr. Grierson for which reinforced concrete was used 
were point rodding crank beds, gradient posts, lamp 
posts, loading gauge posts, mile posts, point rodding roller 
frames, sign posts, station name boards, station name 
posts, signal wire wheel beds, boundary posts, cattle pen 
posts, gate posts and wickets, 

There is no need, at this date, to point out in what 








FIG. 1-REINFORCED CONCRETE TELEGRAPH POST 
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FIG. 2--REINFORCED CONCRETE SIGNAL POST 
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FIGS. 5 AND 6--REINFORCED CONCRETE TELEGRAPH POSTS UNDER TEST 


of July 15th the paper and discussion thereon were briefly 
summarised. On the present occasion it is not our purpose 
to deal with the general use of reinforced concrete on rail- 


ways, a8, for instance, in bridges, buildings, water tanks, | rapidly. 
platform walls and copings, but to notice its use in smaller skilled labour for erection and constant péinting and 


respects reinforced concrete is superior to wood and steel, 
especially in foreign countries. Wood, for example, is 
susceptible to the attack of white ants, and deteriorates 


Steel is- expensive, and requires more or less 
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maintenance. For signal posts and telegraph poles 


Utilities Bureau exhibited some telegraph and power 


reinforced conerete withstands storms of wind and snow | poles, also a bracket signal post carrying four signals— 


‘ter than timber and as efficiently as steel. 
about its use in the smaller details of engineering work, 
such as those enumerated above, is that such attention 








FIG. 7—-REINFORCED CONCRETE GATE POST 


has recently been given to their design that they need 
no longer be three and a-half times the weight of the 
tunber they replace, but only double. 

One of the most enthusiastic users of reinforced concrete 
on railways is Mr. W. Marriott, the engineer, locomotive 
superintendent and traffic manager of the Midland and 
Great Northern Joint Railway, as to whom a railway 
contemporary, when reporting his remarks on Mr. Grier- 
son's paper, observed that “ perhaps more would have 
been done in this country and better reports been forth- 
coming had other railway engineers the confidence of Mr. 
Marriott." By Mr. Marriott's courtesy, we are now 
enabled to publish some illustrations and particulars of 
signal posts and telegraph poles built to his registered 
designs and with his patented reinforcements. 

In Fig. | we show some telegraph poles, with a carrying 
capacity for twenty-six wires, by the side of a leading 
English railway. Some of the poles are square and some 
triangular in section. It will be admitted that the posts 
are neat in design and of an unexpectedly pleasing appear- 
they suggest the power lines of the future. A point 
iade by Mr. Grierson against reinforced concrete telegraph 
poles was the difficulty of transporting them. As a matter 
of fact, however, as will be seen from Figs. 3 and 4, those 
poles which have to be carried some distance can be built 


ance ; 


A feature | 


supposed to be one of the largest concrete signals in the 
world. The latter attracted no little attention, and in 
Fig. 2 we reproduce a photograph of a similar signal in 








will be seen, can be adjusted vertically. In Fig. 8 is repro- 
duced a photograph of a cruciform-sectional light pole, 
suitable, among other purposes, for carrying te one 
wires in India. This pole, although a very light form of 
construction, is wonderfully strong. The results of a 
test of an example, when sixteen months old, are given 
in Fig. 10. In Figs. 5 and 6 circular and cruciform poles 
are shown under test. 

The licensees for the M.R.C. (Marriott Reinforced Con- 
crete) designs are J. Ellis and Sons, of Leicester, and the 
sales agent is Mr. W. Jones, 154, Upper Thames-street, 
E.C. 4. 


THE COMMERCE AND INDUSTRY OF 
SWITZERLAND IN 1920. 


THE report for the year 1920 on the commerce and 
industry of Switzerland has now been published. This 
report, which is issued annually by the Committee of the 
Union Suisse du Commerce et de |'Industrie, which is a 
combination of the various Swiss Chambers of Commerce 
This volume, which extends to 470 pages, gives, in the 
same way as previous volumes have done, a general review 
of economic life in Switzerland during the year 1920. 
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FiG. 10 -TEST OF M.R.C. CRUCIFORM POLE. 


Date tested, March 29th, 1920; age, 1 year 4 months. 


3ft. 9in. firmly fixed in the base and lead applied l}in. above top hole, so that leverage was 15{t. 8}in. 
Load. Load. Deflection. Remarks. 

Lb Cwt In 

359 3.3 3 Cracks began to open. 

583 5.2 63 

695 6.2 7 Cracks only moderate. 

SUT 7.3 25 , , Post failed under this load by concrete crushing at bas 


Tension rods practically undamaged and post sprang back 
9in. when load was removed, 


Calculated safe load for same leverage 
Breaking load 
Load at first crack 


Factor of safety 


Load at failure 


Factor of safety 
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FIG. 9--TEST OF M.R.C. POLE (ROUND SECTION). 


Date tested, August lit 


This pole was made in 4{t. tubular lengths, assembled together. 


h. 1920; age, 3 months 


Length of pole overall, 24it. Tested ina 


horizontal position, 5ft. being firmly fixed in base, load being applied at 18in. from the top; leverage, 


Completely failed at, or about, ground line. 


Remarks. 


nt tension crack observed 4ft. 9in. above ground 


First tension crack at joint noticed. 


cracks not yet serious: pole still considered ser 


No weakness 


whatever was apparent at any of the junctions of the 


L7ft. Gin. 

Load. Load. Deflection 

Lb Cwt in 

952 a First fai 

1176 104 3h 

1400 124 5k 

1624 144 . 6 Tension 
viceable. 

1960 ’ 174 9 
tubular lengths. 

lest load (breaking load oe “hat & 


Calculated safe load 

Factor of safety, safe load to breaking load 
Load at first faint crack 

Factor of safety, safe load to first faint crack 


Maximum compressive stress on concrete at failure 
Maximum tensional stress on steel at failure as 
Safe load calculated for 28 tons steel and 600 Ib. per 


up in sections and assembled on the site. The longitudinal 
rods used for bolting the sections together pass through 
holes and reinforcement in the precast sections. Poles of 
the type shown in Figs. 3 and 4 when tested three 
months after construction gave the results shown in Fig. 9. 

At the recent Royal Show at Derby the Concrete 





1960 Ib. 
344 Ib 
1960 ~~ * 
344 
952 Ib. 
952 
344 
3420 Ib. per sq. in. 
bb Sabouates 8 tide 26 tons per sq. in. 
5q. in. safe load on concrete in compression. 


2.76. 


actual use. From this engraving it will be recognised that 
none of the features of an ordinary wooden signal are 
omitted. 

‘Gate posts have already been referred to as suitable 
subjects for reinforced concrete construction, and an orna- 
mental example is shown in Fig. 7. The upper hinge, it 








134 Ib. (1). 
536 Ib. (2). 
359 Ib. (3) 
(3) 359 
(1) 134 
897 Ib. (4) 3600 Ib. per sq. in. on concrete. 
35 tons per sq. in. on steel, 
(4) 807 . 
= 6. 
(1) 134 


= 2.68. 


lt contains a fund of information on almost every con- 
ceivable subject, and by its aid all interésted—and it is 
especially intended to appeal to the foreign reader—may 
easily become acquainted with official data regarding the 
commercial and industrial activities of Switzerland during 
the period under review. As in former years, the report 
for 1920 consists of two parts. The first, under the title 
of “ Introduction,” gives a general statistical review of the 

| economic conditions of the country ; while the other deals 
in greater detail with the various branches of industry and 
commerce successively. The purely statistical part, 
which, by the way, has been very much improved in the 
present volume, gives in a condensed form a general 
review of the economic life of Switzerland, and gives 
particulars concerning such subjects as population, 
professions, the labour market and salaries, factories, 
banks, securities, joint stock companies, foreign commerce, 
customs and public finance. The second part, which con- 
tains about forty chapters, first sets out the position, for 
1920, of the various commercial and industrial branches, 
as such. Each chapter begins by giving official statistics 

| of imports and exports for that particular branch. Atten- 
tion is then paid to such matters as traffic, hotels, banks, 
securities, commercial and professional instruction, &c. 
The text of the chapters is accompanied by detailed infor- 
mation as to the production, salaries and prices compared 
with those of preceding years and pre-war years. Hence 
the report as a whole, not only gives detailed information 
as to the commercial relations of Switzerland with other 
countries, but also as to the economic situation in Switzer- 
land itself. The present report, which, by the way, is 
published both in French and German, can be obtained 
from the secretary of the Union Suisse du Commerce et de 
l'Industrie at Zirich, Switzerland, in return for the pay- 
ment of 9f. (Swiss) plus postage. 





Tue Spanish Chamber of Deputies discussed recently 

| the complaints of the coal producers against the use of 

British coal by the Reyael navy instead of Spanish coal. 

The Marine Minister replied, according to the Jron and 

Coal Trades Review, that an armour-clad vessel consumes 

280 tons of Asturian coal in the same time as 135 tons of 

| Cardiff coal. He also explained that the Spanish coal- 

| owners had no floating depéts, and stated that the navy 

| was willing to band over some old boats for the purpose of 
conversion into depdts. 








630 





THE ENGINEER 





Dec. 9, 192) 











Shipbuilding in the United States. 





From the annual address of Rear-Admiral W. L. Capps 
(CC), U.S.N., President, Society of Naval Architects 
and Marine Engineers, November 17th, 1921. 


THERE is nothing abnormal in the comparative con- 
fusion and lack of stability in industrial and trade con- 
ditions now confronting the world. History is in reality 
repeating itself. Conditions which prevailed at the end 
of the Napoleonic Wars, as well as those which have 
developed at the conclusion of other great conflicts, are 
being paralleled at the present time, although on a vastly 
greater scale. Great as has been the industrial upheaval 
due to the World War, serious as may now appear the 
conditions which prevail in that industry which is the 
especial concern of the members of this Society, it is hoped 
and believed that the return to normal conditions will be 
much more rapid at this time than at the conclusion of any 
of the other great world crises. 

While it is always difficult for those directly affected 
to keep in true perspective developments which so vitally 
concern their interests, there is little doubt that the history 
now being made in the capital of our country will be 
epochal in character, and, in the final analysis, the decisions 
now being formulated will be beneficial to all mankind. 
While it would not be appropriate at this time and in this 
place to do more than refer to the possible effect of these 
decisions, it would not seem out of place to note the 
tremendous changes which have taken place in world 
shipping, ship constructions and world trade during the 
last few years. The effect of those changes on shipbuilding 
and ship operating in the United States is obviously most 
important. It will, therefore, be worth our while to note 
briefly some of these changes. 

In 1914 the world’s gross tonnage in vessels of 100 tons 
or more was approximately 49,000,000 tons. Of this, more 
than 42,000,000 tons was steel steam tonnage. In 1921 
the gross steel steam tonnage alone had increased to nearly 
55,000,000 tons. Of the total world ship tonnage of 
49,000,000 tons in 1914, the United States had in overseas 
trade only 1,100,000 tons, while the gross United States 
steam tonnage engaged in overseas trade in 1921 was 
practically ten times the 1914 figure. Of this enormous 
expansion of United States ocean-going tonnage, approxi- 
mately 8,000,000 tons were contributed by the Government 
of the United States through its authorised agency, the 
United States Shipping Board, and the cost of this addi- 
tional tonnage, due largely to war conditions, was virtually 
equal to that of the entire pre-war world tonnage. As 
opposed to the great increase in overseas tonnage, it is 
worthy of note that the increase in United States tonnage 
engaged in domestic trade in the seven-year period from 
1914 to 1921 was comparatively insignificant, being less 
than 5 per cent. It is also interesting to note that the 
total increase in world tonnage in the seven-year period 
preceding and following 1914 was approximately 10,000,000 
tons, the percentage increase for the seven-year period 
1907-1914 being really greater than that for the seven-year 
period which included the war expansion. 

Nor were the increases in American trade in American 
bottoms less significant than the increases in American 
overseas tonnage. The entries and clearances of United 
States vessels in North American trade had increased from 
26,000 000 tons in 1914 to 46,000,000 tons in 1921, while 
the trans-oceanic or overseas trade had increased from 
1,700,000 tons in 1914 to 22,000,000 tons in 1921. The 
corresponding United States trade carried in foreign 
bottoms decreased from 31,000,000 tons of entries and 
clearances in 1914 to 25,000,000 tons in 1921, while the 
overseas entries and clearances of United States trade in 
foreign vessels decreased from 48,000,000 tons to 45,000,000 
tons in the same period. We thus had, during the seven- 
year period, 1914 to 1921, a tremendous increase in over- 
seas entries and clearances in United States vessels, with 
a slight decrease for foreign vessels, the net result being, 
of course, @ very great increase in United States world 
trade. 

In further illustration of the great change which has 
taken place in recent years in American steam steel 
tonnage, it is worthy of note that while the increase in this 
tonnage for the period 1907-1914 was approximately 
50 per cent., the increase for the following seven-year 
period was nearly 300 per cent. Moreover, in 1914 the 
United States had less than 10 per cent. of the world’s 
steel tonnage ; it now has approximately 26 per cent. of 
the total. 

When we note the variations in quantity of steel ship 
construction for the period in question the facts are even 
more startling. In 1915 the total tonnage of ocean-going 
steel vessels of more than 1000 tons gross register con- 
structed in the United States was approximately 112,000 
tons. In 1920 this had increased to nearly 2,900,000 tons, 
or more than 2500 per cent. Now, however, building pro- 
grammes are nearly completed, and the actual merchant 
ship steel steam tonnage under construction, as reported 
by Lloyd's Register for the quarter ending September 30th, 
1921, is approximately 420,000 tons for the United States 
and 4,550,000 tons for the rest of the world. 

The foregoing brief references to abnormal changes in 
conditions with respect to ships built and building and 
cargoes carried, especially in their relation to the United 
States, is illustrative of the extraordinary character of the 
revolution which went on during the seven-year period in 
question. Of course, no one who has considered carefully 
the trade economics of the situation has doubted for an 
instant that serious readjustments must sooner or later 
take place, and that those readjustments would, tempo- 
rarily at least, involve many Uifficulties. Those readjust- 
ments are now in the making, and temporary stagnation 
in United States shipbuilding and a decrease in overseas 
commerce is inevitable until the abnormal developments 
due to the war have been placed in their proper relation 
to normal peace-time conditions. 

The membership of this Society is, of course, profoundly 
interested in the developments which have taken place 
and are now proceeding. The effect upon the shipbuilding 
industry as a whole, at the present time, is serious. The 
effect upon ship operation is also serious. Highly developed 
shipbuilding plants are, in great part, idle. Hundreds of 
comparatively new steel vessels are tied up with no imme- 


diate prospect of obtaining cargoes. That these conditions 
are temporary may well be true, and the period of readjust- 
ment must be accepted with as much equanimity as possible 
as a necessary part of the aftermath of the stupendous 
struggle through which the world has recently passed 





Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE, 
(From our own Correspondent.) 


Ironworkers’ Wages. 


ANOTHER reduction of 7} per cent. in ironworkers 
wages reflects the deterioration of the market during 
September and October. 
monthly ascertainment under the Midland Wages Board 
would show a heavier drop, and in some circles as much as 
17} per cent. was expected. That the decline in the 
average selling price was no more than enough to carry 
a 7} per cent. reduction in wages under the sliding scale 
was probably due to the relatively active demand for best 
iron on a total tonnage which was only about half the 
normal. It is understood the output in September and 
October showed an increase on that of the two months 
immediately following the coal strike. A reduction of 
7} per cent. in w corresponds to a fall of 15s. in selling 
price. This last reduction goes to make e remarkable 
record for the year. The successive percentages off wages 
have been 22} per cent., 35 per cent., 8 per cent., 5 per 
cent., and 7$ per cent., reducing the percentage over the 
basis rate of 13s. 6d. per ton from 265 points to 110. It 
will be remembered that a short time ago, as reported in 
this letter, the National Federation of Iron and Steel 
Manufacturers pointed out that ironworkers had had their 
wages reduced more than any other class of worker. The 


, 


basis is 13s. 6d. The Northern Conciliation Board gives 
the men in its area a reduction of 10 per cent. 


Staffordshire Iron Bar Trade. 


The reductions in prices of Staffordshire marked 


business forward. The makers of best bars are fairly well 
employed, but by no means up to their full capacity ; 
indeed, business in this department of the iron trade has 


the poor demand for shipbuilding purposes. Very little 
money is being made just now by even the most fortunate 
of our ironmesters. Many members of the trade are, 
indeed, incurring heavy losses to-day. It is not to be 
expected that the descent from the artificial prices of 
twelve months ago would be anything but a hazardous 


could not be foreseen, the fall has been abrupt and the 
shock severe. The collapse of values is well illustrated by 
the Staffordshire marked bar standard. Prices were still 
at their zenith when this year opened, the standard for 
marked bars being £33 10s. The reduction of 30s., which 
was recently announced, is the seventh since the beginning 
of January, and it carries the price down to £16. But the 
latter figure equals the highest to which prices soared in 
the boom which followed the Franco-German War of the 
*seventies, and it is nearly double the price ruling when the 
Great War broke out in 1914. A depreciation of over 
50 per cent. in less than a year looks an enormous opera- 


profits to cut at while waiting for production costs to fall. 
The subsidence is not over yet, but it is not to be expected 
that we shall see marked bars at £8 10s. again for many 
a long day, for it has to be remembered that the whole 
scale of values has been revolutionised since 1914. The 
weakness of the market in the unmarked bar section is 
shown by the underselling, already manifest, since the last 
reduction made by the Association. Unassociated firms 
persist in cutting the standard price, and now that £13 has 
been officially fixed, are offering at £12 15s. and in some | 
cases even as low as £12 5s. Naturally, under present 
conditions, when price is the main factor, they pick up 
any little business that is going. It is, however, of small | 
bulk by reason of the obstinate depression prevailing in 
the nut and bolt and fencing trades. With small steel 
bars at about £10 they are preferred to iron for any manu- | 
factures for which they are applicable. Moreover, quota- 
tions about £1 below this figure have lately been received | 


Belgian material on the market. The galvanised sheet 
trade continues fairly busy, but the seasonal demand | 
having been satisfied, there is less done in the home trade. | 
Export inquiries are maintained, but competition is keen. 


sheets in bundles, other quotations being £18 and £18 5s., | 
ranging upward to £18 15s. 


Business in Pig Iron. 
High costs are undoubtedly hampering the pro- | 
duction of pig iron in this district, quite apart from the | 
attenuated demand. The local forges are in partial opera- | 
tion only, with the result that there is but a poor call for | 
forge iron. Foundry iron is in a little better demand, and | 
some benefit is expected from the orders which are stated 
to have been placed at the recent Motor Show. If this | 
develops, foundries will have to replenish supplies. The | 
blast-furnaces are so badly off for work that, although 
values have fallen, they are ready to make further con- 
cessions for an attractive order. Forge iron from Derby- 
shire is on offer at £4 12s. 6d. and foundry at £5. North- | 
amptonshire irons can be bought at about ds. under the 
Derbyshire prices. There is, however, a difference of as 
much as 5s. between the highest and lowest quotations. 
Some Northampton iron has been sold as high as £6 5s. 
delivered. That district appears to benefit from a slight 
revival of engineering in Manchester. The rapid fall in | 
Midland values appeared to take Cleveland by surprise, | 
Midland smelters underselling that district in the com- | 








petition for some Scotch business. Trade with Scotland | 


It was expected that the bi- | 


puddling rate now becomes 28s. 4d. per ton, whereas the | 


and unmarked bars have had no effect in bringing new | 


become rather slacker than of late, chiefly on account of | 


business. Made in conditions of industrial difficulty which | 


tion ; and so it is, even allowing that there were handscme | 


Offers are stated to be made at £17 15s. f.o.b. for 24-gauge | 


| scores of impediments to trade yet remaining. 


| enough to re-establish confidence. 





now looks like being recovered by the North-East District 
| which, as reported last week, has put down its prices 
| 10s. per ton. It is expected this will keep out Midland 
| irons, which have had an advantage of from 5s. to 10s. per 
; ton. Blast-furnaces which are in operation are not able 
to dispose of their output, and some nervousness exists 
| as to the accumulation of stocks. Two Derbyshire fur. 
naces are being damped down. There is little likelihood 
| of any fresh furnaces being put into operation, and smelters 
| persist in the attitude they took up some time ago as to 
| permitting their furnaces to remain idle until railway 
| rates and full charges are reduced. There are hopes that, 
| as the result of the discussions going on this week between 
the managements of the various railway companies, some 
general reductions in freight charges will be announced on 
Saturday, but the opinion here is that those who expect 
much will suffer disappointment. 


Competition in Steel. 
| Steel orders are being very keenly competed for, 
and a well-known Sheffield firm is reported to have been 
| capturing Midland orders at prices substantially below 
| the associated quotation. Constructional engineers are 
| finding more inquiry, but the steel involved seldom exceeds 
from 50 to 100 tons. There is a general uniformity in plate 
| quotations, but for bars the quotations are differing rather 
| widely. A Sheffield firm is stated to have quoted as low 
| as £9 5s. for lin. by jin. flat, as against £12 quoted by some 
other firms, Steel makers report more specifications, while 
a hopeful sign is a certain-amount of activity in plant 
repairs. One firm engaged in the covering of boilers has 
obtained quite a number of orders for this class of work. 
Makers here want £8 and upwards for billets and sheet 
bars. The position of both iron and steel strip is anomalous, 
but no new declarations have as yet been made. Soft 
wire rods have fallen 10s., the quotation now being £11 10s. 
| Belgian steel is on offer at prices substantially below home 
quotations. In almost all kinds of constructional stevl 
the Belgians continue to have the pull. What is believed 
to be the biggest order for steel windows that has been 
placed in South America is reported to have fallen to the 
lot of a Midland firm. The order is for the steel windows 
for a large post-office building and has been secured by 
| Henry Hope and Sons, Limited, of Birmingham. The 
order was taken in the face of severe competition from 
German and American firms, and the Birmingham district 
thus again demonstrates her ability. 


| 


More Work at Coventry. 


The Coventry unemployment returns for the 
| last week show decreases, both with regard to the totally 
workless and to the short-time workers. In the former 
category there is a reduction of 513 on the week, and of 
| these 280 are men, whilst the return of women workers 
| registered is fewer by 245. It appears that in certain 
| instances the business transacted at the recent Motor Show 
has begun to materialise, and increased employment is 
being found in some of the shops, though no permanent 
improvement generally is anticipated at present. 


| ‘Trade im the Black Country. 
The stagnation which has been seen in the 
industrial life of the Black Country, particularly in Rowley 
Regis and Halesowen, for twelve months shows no signs 
of improving. and the number of unemployed remains at 
about the same figure as in the early months of the year. 
In the engineering trades the cancellation of orders owing 
to the cessation of shipbuilding has caused some firms to 
suspend a large number of men. The nut and bolt industry 
has only a few orders, and, generally speaking, the works 
are employed only a few days a week at most. The chain 
manufacturers have been able by occasional small con- 
tracts to keep a fair percentage of the makers at work on 
short time, but the list of unemployed in this trade is still 
heavy. A rumour that the Old Hill Ironworks were closing 
down until after the Christmas holidays proves to be with- 
| out foundation. The firm has no intention of being idle 
| throughout the remainder of the old year. 


LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 


Iron, Steel and Metals. 


Tue depression which hangs over the whole 
iron and metal market has not lifted yet, and most people 


from Belgium for iron bars. There is a good deal of this | have given up the hope of a change for the better until the 


| New Year holidays are over. Why anybody should expect 
any help from a new year, one cannot say ; but the hope 
is apparently ingrained in human nature, and nothing will 
| eradicate it. he causes of the depression, speaking 
generally, will not be removed by the advent of 1922, 
although it is just possible that one or two hindrances to 
revival may be out of the way. There are, _~ 

16 
removal of restrictions on trade—not in Great Britain 
only, but in all European countries—and the re-establish- 
ment of cheap transport in this country are two of the 
preliminaries wanted, and at present one sees no probability 
of getting them. 


Metals. 


It is something to be able to say that the general 
condition of the non-ferrous metal market is no worse 
than it was. There is reason to believe that the absolute 
bottom of the market has been reached in the matter of 
standard and refined copper. Looking back, one finds 
that the standard copper market has remained practically 
steady for about three months, and that should be long 
It is probably not for 
want of confidence that consumers of copper do not buy 
more freely, but from want of use for the metal. The copper 
market is thus ready for an advance in prices so soon as 
general trade revives. It may be described as waiting on 
a rock bottom for the return of the tide. It is pointed out 
that a very considerable tonnage of standard copper is 
coming on the market as a result of the conversion of 
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scrap, and some ys think that this may de the 
market; but it has to be remembered that this scrap 
pressed more heavily on the market before measures were 
taken to convert it into standard, and so far as the brass 
scrap was concerned there has been a great waste of metal 
in the process, so that one cannot see how the prospects 
of the market can be injured. The weakness of the con- 
sumptive market for copper must, of course, still exist, 
or otherwise the price of best select ingot could not keep so 
near to standard prices. The price of electrolytic copper 
remains @bout as it was; but the gradual improvement 
in the American Exchange ought to tend to lessen the 
difference between eleviro and best select. The prices for 
manufactured copper and brass have not been altered, 
and the charges for manufacturing are still as excessive as 
ever. One excuse for this is that producers cannot find a 
market for all that they could turn out, and hence over- 
head charges are very heavy ; but economically speaking 
this is a very bad excuse. The market for tin has main- 
tained its strength fairly well, and although there is still 
quite a large supply of the metal, it has ceased to increase, 
and there is @ good chance of more favourable statistical 
features in the New Year. Continental buying has been 
fairly good, and the tin-plate trade in South Wales is 
taking more metal. America has also been buying tin. 
The rise so far seems to have been the result of trade and 
not of speculation, and if speculators will keep out, the 
upward movement will probably be slow, but steady ; 
and that is much safer than a rapid boom in prices. Lead 
has been a very strong market, although there has been a 
slight set-back from the highest prices reached. It is 
thought that the recent sharp mov t was d by 
the coming in of consumers who had been waiting for a 
fall, and who had grown tired and a little nervous. Ger- 
many has been buying again, but she is now getting a 
large proportion of her supplies direct from Spain, which 
accounts for the smaller shipments of Spanish lead to this 
country. Spelter has been a comparatively quiet market, 
but it has responded slightly to the advance in lead. 


Pig Iron. 

The market here for all kinds of pig iron remains 
very quiet. Buyers seem to take no interest, and sellers 
feel that they have already gone as far as possible, and 
perhaps farther than is wise, in the way of reducing prices. 
It is, in fact, now almost certain that no concession in 
price would attract business ; and if only retail lots can 
be sold it is just as well to get retail prices for them. What 
will happen when more active business is resumed next 
year one cannot say; all that it is possible to say is that 
consumers are convinced that they have nothing to lose 
by waiting, and while this opinion prevails, one cannot 
expect to see any active buying. The lowest price heard 
of for foundry iron delivered here has been £5 per ton, and 
this is nearly £1 below the cost of Cleveland iron, carriage 
paid to Manchester. It seems, however, to be expected 
that this Cleveland railway rate will be reduced next year, 
in order if possible to get back some of the important rail- 
way traffic between Cleveland and Manchester. The 
demand for forge pig iron is, if anything, smaller than that 
for foundry, and the reduction of the Cleveland price to 
90s. per ton produces no effect, unless it be to make people 
say that if forge pig can be sold at 90s., there is no excuse 
for asking 100s. for foundry ! 





Finished Material. 


The nominal prices tor finished iron and steel 
here remain as they were ; but there are reports that much 
lower prices for finished steel have been accepted on the 
East Coast, presumably for export. The British con- 
sumer certainly does not like to know that manufacturers 
are charging him 30s. or 40s. per ton more for steel than 
they are charging to the foreigner; and reports of this 
kind confirm the idea that less might be asked from the 
home buyer. 


Scrap. 

The market for scrap is now almost dead in all 
departments. ‘The demand for foundry scrap has lingered 
on longest of all; but this seems now to be dwindling to 
very small proportions. Dealers seem to be getting anxious 
and are beginning to realise that they must soon accept 
much lower prices, certainly down to £4 per ton for good 
scrap. 


Ventilating Plant for the Severn Tunnel. 


I am pleased to be able to report that the firm of 
Walker Brothers (Wigan), Limited, has been awarded the 
contract for the new ventilating plant for the Severn 
Tunnel. Walker Brothers were responsible for the con- 
struction of the original plant required during the driving 
of the Tunnel, and subsequently for the permanent plant 
which was installed when the undertaking was completed 
and opened for traffic some thirty-four years ago. After 
having been in continuous operation during the whole of 
this tume, the Great Western Railway Company's chief 
engineer has decided to replace the existing plant by a 
larger one in order to cope with the enormously increased 
traffic which now passes through the Tunnel. The new 
ventilating plant will have a capacity of 800,000 cubic 
feet of air per minute. The fan will be of the ‘‘ Indestruc- 
tible " type, and it will be driven by a single tandem com- 
pound condensing engi with several features of interest. 
one of which is the valve gear. The valves will be placed 
in the cylinder heads, thus giving facility for jacketting 
the steam valves with live steam and reducing the clear- 
ance to a minimum. The plant will also include boilers, 
which -will be of the Lancashire type, with a working steam 
pressure of 150]b. per square inch. The boilers will be 
provided with superheaters and economisers. It is esti- 
mated that when this plant is in full operation it will be 
possible to change the air in the tunnel about every 
fifteen minutes. 


The Outlook in the Textile Industries. 


Although things are pretty gloomy at present in 
connection with the cotton trade, men who are capable of 
estimating the position as closely as possible consider that 
the worst has been passed. Mr. Alfred Watkin, chairman 
of that great Manchester undertaking, Lloyd’s Packing 





Warehouses, in his annual review with this state- 
ment, although he discourages any i that the return to 
normal trading conditions will come quickly. With regard 
to the condition of trade during the year just closing, 
Mr. Watkin said that things could hardly have been worse. 
Depreciation in the value of stocks and unprofitable work- 
ing have brought about disastrous balance sheets, and 
where devidends had been paid they had only been made 
possible by dipping into reserve funds or by the refunding 
of excess profit duty, or both. He stated that cotton 
spinning and manufacturing and the allied industries, euch 
as bleaching, dyeing and printing, had been compelled 
to adopt short time, and that in spite of shorter working 
hours, more machinery had been actually stopped or 
running intermittently than in any year within living 
memory. He added that no industrial community in the 
world could now afford strikes, and least ofall the people 
of this country, the ulation of which was three times 
as large as could be lien our own internal resources. 
Export trade was more essential to the people of these 
islands than to any nation, and we should have to stand or 
fall by our power to export at a competitive price. 


Scheme for a New Arterial Road. 
Arising out of the problem of finding work for 
the unemployed in Lancashire, there has recently been 
Ai A a 


7 





road between Manchester and Live | to accommodate 


wi and forwards between these two great centres of 


Warringto 
letter from the Town Clerk of Salford to Sir Montague 
Barlow, in which the suggestion was made that the local 
authorities involved should call a meeting in conjunction 
with the Ministry of Transport to consider the matter. 
The cost of the road is estimated at £4,000,000. 


Barrow-in-Furness, Thursday. 
Hematites. 


indeed ; but little business is being done, and the prospects 
are that this will continue to be the fact for some time yet. 
It is recognised all round that before things can come at 
all normal, prices will have to be still further cut. Buyers, 
on their part, will not place contracts at existing prices, 
having in mind the competition they have to face, and 
smelters are held up by reason of the fact that the cost of | 
raw materials, particularly coal and coke, remain high 
and railway rates are very heavy, the recent concessions | 
in the carriage on iron ore and limestone poe | only small, | 
owing to the close proximity of the mines and quarries to | 
the furnaces. ere are only seven furnaces in operation 
in the entire district. 


Iron Ore. 


The demand for iron ore has eased down, and it 
is possible that before the end of the year the call for ore 
may be further lessened. On Saturday last the Hodbarrow 
mines in South Cumberland closed down until further 
notice, and the mines of North Lancashire, those that are | 
engaged, are working short time. A cargo of ore arrived | 
in Barrow last week from Les Falaises. 


for the construction of a new trunk 
we gree amount of road traffic which now passes back- 
industry. The idea is for a road 120ft. wide, running | 

el with the Manchester and Liverpool railway, | 


instead of deviating as the present road does by way of | 
nm and Prescot, The proposal originated from a | 


The demand for hematite pig iron is very small 


that they are still too dear to assist wire rope makers in 
their fight against foreign competition. In fact, these 
makers, who went in for important expansion of output 
during the war, are now suffering severely from the 
need of sufficient orders to keep more than a comparatively 
small proportion of their capacity employed. 





Bad Trade and Good. 


| Taken on the whole, it cannot be said that the 
past week has yielded many grains of comfort regarding 
| the trade situation, which remains very much in the same 
position as when last rted on. Most ple seem to 
| have written the remaining weeks of the old year off as a 
| bed debt and are looking forwerd to better things in 1922, 
whilst there are some who profess to have no faith in a 
| trade recovery before next autumn. Such a view sounds 
| horribly pessimistic, though experience teaches one the 
| folly of discounting an opinion of the kind too readily. 
I remember well enough that twelve months ago almost 
precisely similar views were expressed by certain leading 
| industrialists. Everybody thought them extreme and 
unlikely at the time, but we know to-day that they erred 
only in their moderation. At the same time there certainly 
appears to be a gradually strengthening undercurrent of 
| ret i trade, and what I have mentioned in previous 
letters continues to be the case—one is often hearing of 
quite good business booked by firms here and there. Only 
this week an instance was brought to my knowledge in 
which a firm has some big orders in hand for steel rods, 
| and it is known that a good deal of activity prevails in 





| heavy steel departments—apart, of course, from armament 
work, which is at present in a state of suspension, except 
for contracts in execution for, say, Japan. In the 

gate a good deal of work is in operation for the construction 
of hydraulic presses, both for the home and oversea markets, 
rolling mills and Lancashire boilers, and it is believed in 
many quarters that with the turn of the year will come a 
considerable amount of business—now being deliberately 
held up—for crucible and other high-grade steels, as well 
as for engineers’ tools. As a general thing makers of tool 
steel continue very quiet, and high- steel manufac- 
turers are waiting until the market has been cleared 4 
little more of the surplus stocks thrown on to it by the 
Government, to which reference was made in a recent 
letter. One of the arguments employed against the pur- 
chase of these surplus stocks is that consumers will find a 
good deal of rubbish amongst them. Is not such a con- 
tention, however, a little curious ? Was any part of the 
Government’s high-speed steel requirements satisfied 
from abroad during the war? If not, without in the least 
bit lowering my very high estimation of the home makers 
of this special crucible steel, I would like to ask : Whence 
came this high- steel which now contains so much 
“rubbish” ? I know that during the height of the war— 





| or the depths, whichever way one views the matter— 


when quality interfered with speed, the latter became of 
chief importance ; but “‘ C3” material in the stress of war 
time might have proved very serious indeed. . What is 
most likely, however, is that the quality was not appre- 
ciably lowered in favour of bigger outputs and that the 
high-speed steel surpluses now on the market are, on the 
whole, what they seem to be. 


Machine-made Cutlery. 


On the other hand, there is no doubt whatever 
that in some directions quality was sacrificed to speed of 


Steel | production, and that thereby many skilled workmen lost 
the preciseness of detail that had helped to build up a great 
There are no new features to report in the steel reputation for Sheffield’s goods. Such, for instance, was 
trade. Rails continue to occupy the bulk of the attention | certainly the case regarding cutlery manufacture The 
at Barrow and Workington, and some of the smaller | war a that a very poorly equipped ~ - 
departments are engaged, including the Barrow Hoop | rapid production by machinery on mass lines, and as the 
Mills and the foundries.- Business is quiet all round, and | multiplication of output, without delay, was of vital impor- 
it is not at all certain how long the present activity, such | tance, the hand workers—forgers and grinders particu- 
as it is, will last. | larly—fiung their customary punctiliousness to the four 
| winds and went in for speed and high wages. The result 

Shipbuilding and Engineering. 


| was the cultivation of slipshod methods, with which they 
| have since found it extremely difficult to break. During 

These trades are badly in want of new orders, but | the war, however, forging and grinding machinery was 

the demand at present is absolutely nil. A long holiday | jntroduced on a remarkably extensive scale, the advan- 
will be observed at Christmas and in the New Year. | tages of it were recognised, and to-day the very trouble 
| referred to is being eliminated in part by the efforts of the 
most skilled and careful craftsmen, but in the main by 
the adoption of entirely new methods of production by 
machinery designed by engineers. I have compared 
| some of the hand-forged and ground table blades with 
i | those produced entirely by machinery, operated, in one 

rm ee ees ark laditmnts by poy im Ka men, a at them disabled 
Iron and Steel Prices. | by the loss of a limb, and I am bound to say it was not to 

f | heey. lds — | the advantage of the former, though Alderman W. F. 

Tux price at which it is possible to buy pig iron | Wardley, the Deputy Lord Mayor of Sheffield, and him 

and steel billets has fallen so very ap iably that many | self an old cutler, has just expressed his unqualified con- 
makers must be selling at a considerable loss on the basis | yiction that nothing could possibly beat the old-fashioned 
of prevailing costs of production. Such quotations, how- | hand-forged blade. I admire and respect Mr. Wardley, 
over, are generally for forward business and represent who is absolutely “‘ one of the best’ among real Shef- 
makers’ faith in an almost immediate further reduction | fielders ; but I would like to add that whilst what he says 
in raw material prices and in wages, to say nothing of may be true, it is also the fact that the conditions under 
alleviation in the matter of railway rates. On the other | which many of those “ old-fashioned hand-forged blades ” 
hand, consumers seem quite disinclined to venture very | are made could scarcely be exceeded for abject wretched- 





SHEFFIELD. 


far ahead in their commitments, as they are not at all | 
convinced thet the bottom of the market has been touched. | 
Perhaps they are right, though makers contend that values | 
have now gone almost as low as they will do, and that the | 
great probability is that with prices rising on the Con- 
tinent the same tendency may manifest itself on this side 

of the Channel before very long. Foundry pig iron of al 
quality far superior to anything imported can be picked 


ness and peril to health. It is still true that 50 per cent. 
of the cutlery grinders of Sheffield succumb sooner or later 
to the scourge of consumption. Such knowledge seems to 
rob the hand-forged and hand-ground blade of much of 
its glory and to make one greatly desire the coming of the 
day when machinery will be the only means by which 
cutlery and edge tools of all kinds are produced. Indeed, 
that day is not far off. 


up now for a — ype at the 2 . | 
soft basic billets have m sold as low as 150s., which is " . 
within about 40s. of the cheap pre-war days for the home The Trade Technical Society Movement. 

article, when Belgian billets were offered f.o.b. Liverpool | Speaking of cutlery and edge tools reminds me of 
or Hull at about 90s. One of the most hopeful features | a very notable addition which is this day—Friday—being 
of the situation continues to be the manner in which pro- | made to the trade technical society movement in Sheffield 
duction costs everywhere are being deflated. The sliding | In previous letters I have explained that the movement 
seale is operating in that direction in the matter of the | was launched two or three years ago, on the initiative of 
wages of many of the iron and steel workers ; coal prices Professor Ripper, Dean of the Faculty of Engineering at 
are on the fall; railways are being pressed to reduce their | the Sheffield Cniversity and head of the Applied Science 
rates for minerals and metals; case-hardening steel is | Department there, the first society to be formed being that 
said to be cheaper—a very helpful factor now that a sort | for the cutlery industry. Then followed the silver and 
of revival has come into the motor building industry—and | electro-plating trade, the file trade, and the edge tool 
rolling mill charges have been reduced. Wire rods have | industry, which were all kept in touch with, one another 








been further lowered in price, but consumers complain | by means of a joffit Tottheil. To-day, in th ppin Hall 
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of the University, the Rolling Mills and Forging Trades | The Coal Trade. 


Teehnical Society is to be inaugurated, and this, too, will | NORTH OF ENGLAND 

become affiliated to the other four societies. Lectures a OF ENGLAND. | The northern coal trade has taken on a new lease 
are given regularly during the session, and the attendances (From our own Correspondent.) | of life. Matters have not been so brisk for many a long 
and discussions amply prove not only the need of such a | |day. The Northumberland steam coal section is van 
movement, but the manner in which its usefulness is under- Export Trade Reviving. | active, with a good inquiry for every class for the ‘shale 
stood and appreciated. At these gatherings one can see of December, while in the case of best screened chats 


an employer and the least of his employees sitting side by | ALTHOUGH the general industrial position in the | Jy plies are so scarce as to be unprocurable from the 

side and participating in the discussions. The movement | North of England still gives considerable room for improve- dineet while even through second hands the Avo ome 
is no respecter of persons, the only qualification for mem- | ment, there are good grounds for belief that the corner of | are limited and only to be had at inflated prices “hee -, . 
bership being an earnest desire to assist in the uplift of | depression has been turned, and that trade is gradually | jn steams for next year is still under dieveniiee in a nun fine 
the industry as a whole, which, of course, means to the reviving. This view is strengthened by the returns of the | o¢ eases. and in odd cases contracts are being entered ies 
individual a tremendous advantage. The trade technical | export trade in Cleveland iron and steel for the month | with delivery over either the first half or the whole of ro fs 
society is very little removed from the research association, | of November, and also a welcome falling off in the imports | Weer at titich lower prices than’ thoss at pressat ruli, ve 
a fact that has just been emphasised by an agreement | from abroad. It is most encouraging and no less surprising | One transaction re sented to have been nando was for | 500 
reached by the British Cutlery Research Association to | to find that the aggregate exports of pig iron, manufactured | tons to about 2000 tons of unscreened Wortittaberia; i 
accept skilled representatives from the Cutlery Trade | iron and steel for the month of November are the best | staams per month for the whole of next year at 16s Gal 


Technical Society on each of the Association's sub-com- | recorded for any month since September, 1920, and inas- | free on rail, for inland trade, and the class purchased wx. 


mittees. vejenaed Gnaeal Ge eit Gn coleahe wy preecnd Howards or similar. There is, however, considerable c.),- 
. he . act that the imy ment im ©) troversy with reference to the contracts placed for ne 
Gas for Furnaces and Engines. | is largely due to the upward leap in finished iron and steel year, and while many of the usual enpastere, and wien of 


Just recently T mentioned an outcry raised by exports should be a source of special satisfaction. Since the collieries, are of the opinion that they have been done 
some of the manufacturers here who use considerable quan- | —— there has been a substantial improvement monthly | too cheaply, others are firmly ¢onvinced that they ary 
tities of gas regarding the high cost of operating gas | mt e exports from the Cleveland = and this is revealed | only the beginning of many more such deals at possi], 
furnaces and engines with the gas company’s charges as | by the following totals :—August, 28,213 tons ; Septem- | lower figures. Time, however, will establish the facts on» 
high as they now are. Another definite instance can be | ber, 43,839 tons ; October, 53,818 tons ; and November, way or the other, and in the meantime the majority «i 
given. It may possibly be recalled that during the war | 61,237 tons. At present there are twenty blast-furnaces buyers are inclined to adopt # cautious policy. Tho 
I mentioned in one of my letters a visit to a rolling mills | ™ operation—nine on hematite, six on basic, three on | Durham market is not quite so satisfactorily placed 
at Wadsley Bridge, in one of the suburbs of Sheffield, Cleveland, and two on special iron—but four more hema. | the sister country, although there is certainly an improv, 

where T saw women rolling hollow steel round bars by the tite furnaces are to be re-started, making twenty-four | ment upon recent experiences, and there is not quite ». 
tirm’s special process, the bars being required in the manu- | Petting on the North-East Coast, which is just about | much lost time at the pits as formerly. Gas coals are bein. 
facture of rock drilling tools, which allow sprays of water one-third of the normal. There are, however, hopes of an | taken out in greater volume both for inland trade and al... 
to be operated whilst the tool is being worked. I had early increase in the yg tron export trade. A It 18 curi0US | for shipment, which is largely repeated for both bunker. 
never seen women at work in a rolling mill before, but to note that, notwithstanding the recent big imports of | ang othing, but any business under consideration is near! 

there was nothing in the least bit degrading in the spectacle. French, Belgian and German iron, each of those countries | always for prompt. Not many contracts for next year 

They took to the work in a most natural manner and with takes a certain quantity of Cleveland iron every month. delivery or shipment are being transacted, from which it 
excellent results. That, however, is quite apart from the | Last month, for example, 801 tons went to France, 945 tons | may be inferred that there is as yet no assurance 0! 
matter about which I was going to speak. The managing to Belgium, and a small parcel of 25 tons to Germany, stabilisation of prices, which would encourage forwar:| 
director of these mills, which form part of a small com- bookings. The gas coke trade is very brisk and prices 01 
bination of steel concerns presided over by one of the most The Exports of Finished Material. the firm side. The output is rapidly cleared, as there are 


prominent men in the North, says :—‘* Our gas is costing ‘ 7 . no stocks m hand worth mentioning. Foundry coke, 
The exports of manufactured iron and steel from though a shade better, is still generally weak and nominal. 


us ona bea six — the py — vi Meet We | the Cleveland district in November totalled 48,487 tons 
masetial peare-taehe=y in emactly vn wt wild. aie us 17s éd. as compared with 36,859 tons in October, and 36,279 tons | : 
per ton. What is the result ? I cannot afford to pay in September. The improvement was entirely due to | New Tees Foundry Project. 
to-day's gas prices, and I am just completing a new mill | ye pete any to eagle a A = of 
which I have arranged to drive by electricity because of | pte ie Aeverudhe-4 hr see ths or —sohaga O14 “ed r omen ar yeb-eine 
an’ — wi rar endant Sh btn | days such figures would have been regarded as highly | Cargo Fleet, Middlesbrough, and a large area of land adjoin 
olling ! 2 ee hin is Ay an “4 s ™ sorrel ~ | satisfactory. The total quantity of 5212 tons shipped in | ing the works is to be purchased from the Middlesbroug) 
1 A wore ail tie ¢ valit . & ° ee ait oe November to Australia and New Zealand is also the year’s | Corporation. The firm has been successful in securing « 
he TeRENIVT vo? a of we be’ aaedd ie fa -— cos a best, whilst the maintenance of the substantial trade | large order for material which has previously been manu 
ai mee br aaah Pee tab tee aientedt ten tenaal be which has been opened up with the Argentine and, to a factured in India by native labour. It is proposed to build 
When a coll tar peciiiaainns costs is bed rg drat Sell smaller extent, with Uruguay, is also an indication of the | #20ther foundry on this land so that the firm can per 
id is Pf ind cal ore ; hen n od 7 penetration of British trade. manently continue the manufacture of the new speciality, 
vaio 3 tit hilding Ot Gin's Roe now in prt Ser and, as soon as the local steel trade revives, it is intende:| 
‘ » tos 2 4 y sc en D y e co or ’ ~ . No. , he 1 
the utilisation of coke oven gas, it begins to look as if it Reduced Imports. pa gag Pay lg a ipo BD. gly 
re high Seeder pear am ar one: Fag toe con- During the month there was a substantial falling | find work for a large number of additional men. 
T sna geatg si ee SS ee ee ee | off in the imports of iron and steel to the Cleveland dis- 
‘hese are critical days, and nothing that could possibly Galak Genie Mein Meee Beceden. ech Geen >. Tw 
assist in the restoration of trade and commerce should be i total _ ! h a 17, 3 Re ee a el 
neglected. Readjustments could come later wih he | Fe ee ee 7,368 tons, as against 20,509 | 
6 jue - 7 Pon aT Te ren the | tons in October. The imports of billets, blooms and slabs 








A big scheme of extensions is in contemplation 
by the Tees-side Bridge and Engineering Works, Limite! 





situation was assured, in November were 4760 tons, as compared with 6945 tons SCOTLAND 
. in the previous month. In the same period the unloadings ’ errr 
The Problem of Coal Prices. of plates, bars, rails, joists, and sheets from the countries 


named were as low as 236 tons, whereas the amount in (From our own Correspondent.) 


During the past month or so some very sub- 
i October was 781 tons. 


stantial reductions have taken place in large steam coal, 
cobbles and nuts. The comparatively small demand for 
inland consumption has resulted in a great deal of com- 
geen tioes Retain ar el A much better inquiry is reported for Cleveland 
per hour of production as much as ible, prices have been | Pig iron, although the business actually transacted still 
cut in a wholesale manner. The Sheffield quotations continues within perry limits. There = = dount, how- 
given in the “ Current Prices” column are approximately | °V¢': that the imminence of the Christmas holidays and 
the middle figures for inland sales. At the present time the annual stock-taking period has largely counteracted 
there are some very wide margins in quotations for similar a beneficial pe — .~ yeep Fonte wt might 
quality fuels, it being no uncommon thing for collieries | otherwise have effecte: — bs = erent: orders. Foreign 
to be selling one quality of coal at a difference of 8s. per competition js not so keen, put even at the present prices 
ton, as between the highest and lowest prices, while in | ™#Kers are handicapped in meeting it. The greatest | 
some few instances the difference is even wider than that. | >@"dicap, however, is as regards railway rates. It costa, 
Generally speaking, prices for export vid the Humber for suomaa ary ete a ya - Carrera nen pa 
sorts are substantially lower than those obtainable for | COPSU™Mers Works in scotland, and to mat extent —or i i sertai ; of 
Iraland sales. This is owing to the fact that competition almost to that extent—we are undersold by the foreigner. —_— pe aah epee will ee 
from the Tyne is so strong, and the higher rates to ports | The moral is obvious. Railway rates will have to fall, but ‘tivity than has | ritneased f. l time back 
. Cleveland prices will also have to fall further before trade | ™OTe activity . mpectiaer ys PEARS Hare mae 

Already in some departments of industry prices far below 


severely handicap collieries in obtaining business. Indeed, in Gallir canine 
, : : : : 8 ; restored. : 
it would simply be impossible to do so at the prices y open quotations are being accepted, and there seems room 


Improving Outlook. 


Cleveland Iron Trade. So far as regards actual business, general con- 
ditions show little change, but there is a growing feeling 
that the worst is past and that an improvement in indus- 
trial circles is now within measurable distance. Though 
little more than a ripple on the surface, some movement 
is already noticeable, and with the turn of the year many 
look for better things. Fuel, raw materials, and wages 
have dropped considerably and a competitive basis of 

| prices is looming nearer and rumours of business being 
held up are occasionally heard. Inquiries from abroad 
are more prolific, and, given a more stable basis of finance, 
transactions are almost assured. Freights, in most direc- 
tions, are cheapening, and if this movement continues 


obtained inland. There has been @ considerable amount . . | to believe that, given business in sufficient bulk, something 
of comment in regard to this, and, in effect, manufacturers Hematite Pig Iron. | close on pre-war standards of charges might be established 
say to collieries: “* You are willing to sell coal to foreign The output of East Coast hematite pig iron is in some, though not in all, directions. 
manufacturers at much lower prices than to us, thus ities animal iy ‘he pron sartiiia’ Gt flar ® ' 
enabling them successfully to compete against us in other ry : titi ; i be i ng ~ k oo : re m 
markets. Why not supply us at the same pit prices as | 97° COMP een Or ee ey. KOSH, 18 corte wo Small Shipbuilding Output. 

increase. Indeed, unless the demand improves, a good deal | 


” 


you are taking for export ? This question opens up a | : : : . . sa as : : t 
» Aaosrntn aio : - - | of iron will have to go into stock, although South Wales _ In the shipbuilding trade things are just about 
haieenid rahabenen ».. ee. = a — ie ee still supports local industry by taking considerable quan- | 4% quiet meantime as they could possibly be. Steamers 
a question of su gy-deunined and ame petition cabowen tities of hematite. The price tends steadily downward, | ére being launched and empty berths increase at a similar 
coal eoal- ner teer 2. ween dod oncthes = well spend and mixed numbers can now be obtained at 105s., though | ratio. Almost nothing in the way of new contracts is 
as with Le — producing sor reser’ on Incidentally it 110s. is still asked for small lots, with No. 1 at a premium ———— baw = re 7” oe —— at 
ping : ' ee al "| of 2s. 6d. | ‘alls due just after the inning o e new 
may be mentioned that when inland prices were con- i yeu, aah until that takes place and other costs stabilised 


trolled manufacturers had a very great advantage in pit , ss ee it ‘ 
prices as compared with those that were obtainable for | Iron-making Materials. ae — ——- Senco om Chotlivde diavinn 
export. At times the difference was as much as 40s. per | The foreign ore trade remains in a lifeless con- | November. The aggregate figures are seven vessels of 
ton. dition. Consumers have large stocks, and in the present | 15,850 tons, which is the lowest for this year, with the 
The Gatehar Adsattetement. state of industry are not inclined to place new orders. In | exception of the month of January. Chief amongst the 
spite of the absence of demand, however, prices continue | launches was the Davanger, oil tank steamer, 7150 tons, 


One can understand the anxiety of manufac- | firm, and best Rubio ore is quoted 27s. to 27s. 6d. per | for Messrs. Westfal-Larsen and Co., Bergen. Of the other 
turers to buy fuel at the lowest possible prices at the | ton c.i.f. Coke is no weaker, but 30s. per ton delivered is | six, one was of 3600 tons and the others under 2000 tons. 
present time, and with the competition in evidence, and | now a full price for good medium furnace qualities, and for | Messrs. Yarrow's yard at Scotstoun, which was to have 
daily becoming keener, prices will settle down, so that in a long contract business is reported as low as 25s. per ton | closed down on November 30th, will not suspend operations 


all probability it will not be long before inland and export | delivered. until the end of this month. The delay is owing to the 
fact that the work in hand when the suspension notice was 


prices are practically at the same levels. It had been | 
expected that on the results of the “‘ ascertainment "’ for | Manufactured Iron and Steel. | posted in August last has not yet been completed. 
October there would have been a further substantial 

wage reduction this month, and there is no doubt that in The position in the manufactured iron and steel Pig Iron. 


some cases prices have been reduced in anticipation of | trade shows little alteration on the week. The market is | 

one. As a matter of fact, however, the reduction is such | still quiet ; orders are for quite trifling quantities, and the Scotch pig iron makers are having a very trying 
# fractional one that it is doubtful if the costs of production | multiplicity of specifications for small orders all adds to | experience. Ouly some eighteeri furnaces are working, but 
will be affected more than a fraction of a penny per ton. | the cost of production and makes it still more difficult for | the production is not all being absorbed. : Business is 
Under these conditions it is quite possible there will be a | manufacturers to make the price cuts which are | evidently not to be had. Quotations are falling with fair 
far more cautious policy adopted regarding prices, as | to capture orders. They are, however, making big sacri- | regularity, but the quietness in the steel and iron trades is 
most collieries are losing somewhat heavily, and it is a | fices to get business, and mean to get orders if it is humanly | reflected in the demand for pig iron for home consumption. 
suicidal policy to force sales at prices far below cost of possible to do so. Prices are unchanged, except that | Export, also, is of meagre dimensions, and the transactions 
production. galvanised sheets have fallen to about £17 10s. concluded afford little relief to merchants. 








Dec. 9, 1921 


Steel and Iron. 


The scarcity of business in the steel and iron 
trades is everywhere apparent, and works have a difficult 
tuxk to preserve even a minimum degree of employment. 
Makers, apparently, are quite prepared to forego the bulk, 
f not all, of the profits in order to keep things going, and 
consider themselves fortunate to secure any business that | 
will pay expenses. Costs are still falling, however, and | 
there is reason to believe that makers will soon be in a 
position to quote a price in keeping with consumers’ ideas. 





in any ease buyers are evidently determined to await 
ach conditions. It is said that on occasion prices similar 

pre-war values have been accepted, but strict con- 
jirmation is not forthcoming. Meantime steel plates are 
ery quiet, and sheets of all descriptions are practically 
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been overcome with surprisingly little inconvenience. | of the coalowners respecting their offer of a subsistence 


Men engaged on tugboats adopted the policy of only work- 

ing those vessels, the masters of which agreed to pay the| 
tariff demanded by the dock pilots, boatmey and riggers. | 
The result was that the owners of the tugboats dispensed | 
with the services of their crews. Following on this, the | 


| dock pilots, boatmen and riggers decided to withdraw their 


labour altogether, and they refused to work on any ships 
on any conditions as from Saturday morning last. From 
all accounts, however, the men are not very whole- } 
hearted about the affair, although the more extreme of | 
them imagine that the dispute will be brought to a head | 
all the sooner by these tactics. The shipowners are facing 
the position with equanimity, and already have one tug- | 
boat and are arranging for two others with which to assist | 
the movement of ships. Of course, a certain amount of 





inconvenience is being caused to shipping, but owners are 
putting up with that. The strikers are not feeling at all 
easy about their position, and apparently are hoping for a 
spell of bad weather in order to create difficulties for ship- 
ping and make the owners adopt a more ready policy to 
meet them and settle the dispute on lines more favourable 
to the workmen. 


Copper Workers’ Wages. 


At the end of last week a settlement was arrived 
at concerning the wages of Swansea and district copper 
workers. Several meetings had been held, mainly regarding 
revised rates, and the employers in their amended claims 
endeavoured to bring about a 20 per cent. reduction in 
wages and the fixing of the age limit from eighteen to 
twenty-one. It was decided, however, upon an all-round 
reduction of 12} per cent., and the age limit question was 
referred to a committee. 


, a similar position. Structural steel is in more. request 
at present. Consignments of English steel have been more 
in evidence lately. While bar iron mills still run slowly 

iquiries indicate better things and the outlook is more 
promising. A fair turnover is being done in machine tools. 
Steel and iron tubes have fair orders on hand for the home 
trade. Export all round is dull. The tendency of prices 
ix easier on the whole and further reductions are antici- 
pated before the turn of the year. Consumers in the Far 
Kast have been more active recently, and with freights 
easing signs in this direction are hopeful. 


Coal. 


The Scotch coal trade on the whole moves on 
recent lines. In the West of Scotland the home market is | 
uiet in the extreme, apart from house coal, owing to the | 
ureat searcity of industrial orders. A quiet turnover is 
being done with gas and electricity works and railways, 
these concerns buying for immediate requirements owing 
to the constant depreciation in prices. In some sorts export | 
is fairly good, though during the past week steamers have | 
been delayed by heavy weather. West of Scotland collieries 
have good orders for ell and splint coals, and treble nuts | 
are @ little more active. Lothian steams are fairly well | 
booked, and Fifeshire merchants are doing a quiet business | tion. Messrs. Richard Thomas and Co. re-started the | 
in treble, double, and single nuts. In a report on the | mills on Monday at their Burry Extension Works, which 
wages question issued by the accountants the wages of | have been at a standstill for close on nine months, and 
Scottish miners will be reduced presently by 2}d. per day. | additional mills were expected to resume this week at the 

| Western Tin-plate Works. 


Steel and Tin-plate Trades. 
The conditions of employment in the Llanelly 


district are now much improved, and it is reported that-| 
practically all the steel and tin-plate works are in opera- 





Loss to Coal Trade. 


The South Wales coal trade has sustained a 
| Severe loss by the sudden death of Mr. Hugh Bramwell, 
| who was the general manager and a director of the Great | 

Western Collieries, Limited. Mr. Bramwell was sixty-two | 
years of age and a native of Tynemouth, being the son of 
Dr. John Byron Bramwell. He was educated at Chelten- 
ham College, Edinburgh University, and at the College of 
Physical Science, Newcastle-on-Tyne. After being articled 
to the late Mr. John Dalglish he served as under-manager | 
at the Marsden Colliery, Durham, and after being manager 
at the Allendale Coal Company’s collieries in Cumberland | 
he came to South Wales and joined the Great Western 
Collieries, Limited, with which undertaking he had alto- | 
gether been associated for nearly thirty years. During 
the period of his service these collieries made great strides, 
and it was in recognition of that fact that he was made a 
director of the company. Mr. Bramwell attained a position 
of eminence in the counsels of the coalowners and was 
chairman of the Monmouthshire and South Wales Coal- 
owners’ Association in 1915, which was a period of great 
responsibility in view of the important negotiations which 
took place at that time between the Government, the coal- 
owners, and the workmen. He was on the Consultative | 
Committee of Control throughout the war, and not so long 
ago was appointed on the Committee of Research. He was | 
also a former president of the South Wales Institute of | 
Engineers. It was during his year of office that the Mining 
Students’ Associations in Glamorgan and Monmouth- | 
shire became affiliated to the Institute. 
| 
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(From our own Correspondent. ) 
The Coal Trade. 


OrexaTions in the steam coal trade can scarcely 
he described as having been quite so active during the past 
week as had been experienced during the previous fort- 
night or more ; but the probability is that, seeing that the 
present month is a short one, exporters have arranged for 
their requirements earlier than is usual in the expectation 
that there might be a certain amount of pressure just 
before the holidays, and that,{with the working of collieries 
a trifle uncertain it was deemed better that they should 
book up their supplies rather than run the risk of not being 
able to get them at all. Furthermore, at the prices ruling 
and the outputs which are being obtained many collieries 
cannot possibly make both ends meet, and in addition to 
notices having expired at several pits, owners have given 
fourteen days’ notices to terminate contracts at other 
undertakings, and from all accounts they do not intend 
to re-start work until the times are better and they can 
see an improved prospect of running the mines without 
making a severe loss. This uncertainty as to whether 
individual collieries will be working makes it very difficult 
for business, for although prices have fallen very sub- 
stantially, it cannot yet be said that South Wales coals 
are on & proper competitive footing either as regards the 
northern districts of the United Kingdom or foreign, coals. 
In Spain exporters are up against native coals, and so far 
as Italy is concerned advices show that the Americans are 
still endeavouring to maintain their hold on that market 
by sending cargoes to Italian ports and selling them for 
the best prices they can obtain. Against such tactics as 
these it is naturally very difficult for local exporters to 
compete, Still, the position in this district might be very 


Current Business. 


On the whole, the coal market bears a fairly | 
steady appearance. The inquiry cannot be described | 
by any means as active, but, still, bookings are on a moder- 
ately good scale and most of the leading collieries are well 
- stemmed for the coals which they will have available this | 
much worse. As a matter of fact, collieries are very well month, and they can therefore afford to decline to modify | 
stemmed for this month and salesmen are not compelled to | their prices. Some of the dry steam coal collieries have 
make the reductions to obtain orders that was the case 4 | Gone more business of Jate than they had arranged since 
few weeks ago. | the national strike, and they are now in a quite comfort - 
| able position. There is a fair number of inquiries in 
| circulation for supplies of coals for delivery over the early | 

part of next year, but it is difficult at the moment to say 
whether much will come of them. 


| 


Miners’ Wages. 


As was fully expected, there has been a further 
fall in the wage rate for miners for the current month. 
The audit of the accounts for October showed results more 
unsatisfactory than for any period since the national | 
settlement. The owners’ wage liability for that month 
was 79.03 per cent., and the audit showed that there was 
a loss in addition to that sustained in September of 
£450,000. ‘The certificate of the auditors disclosed that 
the percentage payable to the workmen for the month 
of December will be 28.03 above the 1915 standard base | 
rates. So far as the lower-paid day wage men are con 
cerned nothing definite has yet been arrived at. The 
owners’ offer of a subsistence allowance which would bring 
their wages up to a minimum of 7s. 2d. per day was hedged 
about by conditions which the men’s leaders were not pre- 
pared to accept, and therefore they decided to submit the 
whole position to the delegate conference, which was held 
at Cardiff last Saturday. The two clauses which were 
objected to were that the allowances should not apply to 
single men, and that men absenting themselves from work 
should not be entitled to benefit. The conference gave the 
matter its attention, but its decision was that it should 
be left to the lodges to say whether the owners’ proposals 
should be aceepted or rejected. The lodges were instructed 
to send in their decisions by Thursday, the 8th inst. 


Latest News from the Provinces. 


WALES AND ADJOINING COUNTIES. 
Swansea Metal Exchange. 


A.rnoves the general demand fot tin-plates is 
rather better, the market shows a rather easier tone. 
Makers are fairly well booked up to the end of January. 
Business is quiet in galvanised sheets, and sheets and 
tin bars are unaltered at £7 15s., which is the official 
minimum. Reports show that very little business 
passing in foreign steel. 





Is 


Dock Delays. 


The Joint Committee of coalowners, shipowners, 

&c., has met to consider the question of dock delays and 

| increased facilities for dealing with loading of vessels, 

and it has been decided to obtain particulars as to the loss 

being sustained by the trade as a result of existing arrange- 
ments. 


Miners’ Subsistence Allowance. 
Returns so far to hand show that the proposals 


Dock Workmen's Strike. 


Since writing a week ago there have been develop- | 
ments in the situation as between the shipowners and the 
dock pilots, boatmen and riggers, although in all the 
circumstances the difficulties created by the latter have 











allowance to the lower-paid day wage men are far from 
favoured, and that the lodges are in most cases voting for 
the terms to be submitted to the independent chairman. 


LAUNCHES AND TRIAL TRIPS. 


BARRABOOL, twin-screw passenger steamer ; built by Harland 
and Wolff, to the order of Peninsular and Oriental Steam Naviga- 
tion Company's branch line service; dimensions, 520ft. by 
64ft. by 41ft.; 13,300 gross tonnage. Engines, two sets quad- 
ruple engines ; constructed by the builders ; launch, November 


| 3rd. 


Beiiero; built by Blythe Shipbuilding and Dry Docks 
Company, Limited; dimensions, 285ft. by 42ft. Engines, 
triple-expansion, 22in., 36in. and 60in. by 39in. stroke; con- 
structed by North-Eastern Marine Engineering Company, 
Limited ; trial trip, November 3rd. 

KYANITE, coasting steamer; built by Yarrow and Co’, 
Limited, to the order of Mr. Wm. Robertson, of Glasgow ; 
dimensions, 175ft. by 28ft. by 13ft. 6in.; to carry, 800 tons 
deadweight on a draught of 13ft. Gin. Engines, triple-expan- 
sion, l5in., 25}in. and 4lin. by 30in. stroke, pressure 180 Ib. 
launch, November 3rd. 


PERSONAL AND BUSINESS ANNOUNCEMENTS, 


G.N. Morors, Limited, of Kast-hill, Wandsworth, London, 
58.W. 18, inform us that they have opened a show-room at 222 
Great Portland-street, London, W. 1, under the management of 
Mr. Clifford Finch. 


Messes. Cuantes Barrow anv Co., of Craven House, 121, 
Kingsway, W.C. 2, have been appointed sole agents by Combus 
tions Limited, 248, High-street, Kingston-on-Thames, for the 
sale of the “ Rotamisor ” liquid fuel burner, covering the areas 
of London, South-East England, Birmingham and district. 


Messrs. J. Mrrcenece, Mowcrierr AND Partwers ask us to 
state that the address of their London office has been changed 
from 33, Old Jewry, London, E.C. 2, to St. Margaret’s House, 
57 and 59, Victoria-street, Westminster, 8.W.1. The new tele- 
phone number is Victoria 1387. The firm's Newcastle office 

remains unchanged. 


Wes are informed that a new Monometer company has been 
organised in France in order to manufacture and sell under 
royalty basis all the Monometer productions. This company 
will have the sole selling rights for the whole of the French 
markets and French territories and the Belgium markets and 
Belgium territories. Similar arrangements are being made for 
the territories of Holland, the whole of the Scandinavian 
countries, Germany, Russia and Czecho-Slovakia. 


Tue Royat AcricutturaL Suow.—The eighty-first annual 
Exhibition of the Royal Agricultural Society of England will 
take place at Cambridge from Tuesday, July 4th, to Saturday, 
July 8th, next year. The site chosen is about # mile and a quarter 
from the town. It lies between Trumpington-road, Long-road 
and the lines of the London and North-Western and Great 
Eastern railways, and is easy of access. It has been arranged 
that the 1923 Show shall be held at Newcastle-on-Tyne (for the 
fifth time), the 1924 Show at Leicester, and the 1925 Show at 
Chester. 


Roya Instrrution.—A general meeting of the members of 
the Royal Institution was held on Monday afternoon, the 5th 
inst., Sir James Crichton-Browne, Treasurer and Vice-president, 
in the chair. Mr. A. K. Loyd was elected & manager to fill the 
vacancy caused by the death of Mr. J. H. Balfour Browne ; 
Dr. Niels Bohr (Copenhagen), Dr. Johan Hjort (Copenhagen), 
and Professor Paul Langevin (Paris) were elected honorary mem 
bers ; and Mr. W. A. F. Balfour Browne, the Dowager Countess 
of Carnarvon, Mr. P. C. Clifford, Mr. and Mrs. C. L. Dalziel, 
Major F. R. de Bertodano, Lieut.-Colonel F. J. Dewes, Mr. H. J. 
Eck, Mr. K. Lightfoot, Mr. W. M. Ogilvie, Mr. R. B. Ransford, 
and Mr. F. lL. Rawlins were elected members. 


Krxo's Cottece Encorverrine Sociery.—The twenty-fourth 
annual dinner of the King’s College Engineering Society was 
held in the Throne Room at the Holborn Restaurant on Noveu- 
ber 25th, and a happy and successful evening was spent by « 
record number (160) of past and present members. he chair 


| was occupied by Mr. J. 8. Highfield, A.K.C., M. Inst. C.E., 


President of tho Institution of Electrical Engineers, and » past 
member of the Society, the guest of the evening being Mr. W. B. 
Worthington, B.Sc., President of the Institution of Oivil Engi- 
neers. ‘The presence of the Principal (Dr. Barker), the Dean 
(Rev. W. Matthews), the Dean of the Faculty of Engineering 
(Professor Wilson) and a muster of past and present members 
made the gathering thoroughly representative of the Society 
and its associations. 


ContTracts.—The contract for a Government icebreaker for 
the St. Lawrence has been awarded to Canadian Vickers, Ltd., 


of Montreal, the tender of which firm—1,580,000 dols. 


| was lowest.—We are informed that Sir William Arrol and Co., 
| Limited, has obtained from the Grown Agents of the Colonies 


the order for the new railway workshops at Enugu, West Africa, 
for the Nigerian Railways. In addition to the buildings and 
power station, the order comprises the complete equipment and 


| erection in situ.—The Leicester Corporation has recently placed 


an order with the Staveley Coal and Iron Company, Limited, 
of Chesterfield, for 2700 tons of 27in cast iron pipes.—We 
understand that the Wellman Simith Owen Engineering Cor 


poration, Limited, of London and Darlaston, has o 
contract from the Barrow Hematite Steel Co y, Limited, 
Barrow-in-Furness, for the crane equipment of © ays 


new steel works extension, including a ladle crane, charging 
machine, &c. 

Mera Travers’ Pension Society Annvat Dance.—The 
annual dance of the Royal Metal Trades’ Pension Society is tv 
be held in the Victoria Hall, Hotel Cecil, on Friday, February 
24th next. The whole of the prooeeds of the dances are devoted 
to the relief of temporary distress amongst those engaged in the 
metal trades and their widows. The Society, it may be explained, 
grants permanent annuities, not exceeding 25 guineas, to neces! 
tous members of the metal trades, sixty years of and up- 
wards, who have been engaged within the limits of the United 
Kingdom as employer, manager, traveller, agent, clerk, or sales- 
man, or to the widows of such persons. It is the only Pension 
Society in the metal trades, operating over the whole of th» 


| United Kingdom, and an appeal for generous support is made, 


not only to members of the trade themselves, but to those out- 
side the trade who in many ways derive benefit from its opera- 
tions. The price of the tickets is one guinea, which includes « 
supper and Tight refreshments during the eveni. Donation» 
may be forwarded to Mr. Edward Le Bas at Dock House, Billiter 
street, London, E.C. 3, or to the secretary, 195, Upper 

street, London, E.C. 4. We may add that 230 persons are now 


in receipt of the pension, that last year £6070 was distributed 
in pensions and relief, and that since the establishment of the 
Society 1900 persons have received assistance amounting ty 
over £240,000, 
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(1) Delivered. 


Foundry Nos. 2 and 1... Nominal. 
98 No, 3 415 Oto417 6 
- Forge 47 6to410 0 
(3, Derbyshire— 
No. 3 Foundry 5 0 Oto5 2 6 
Forge - 410 Oto 4 l2 6 
Lincolnshire— 
Basic Uncertain. 
Foundry 
Forge = an 
(4) N.W. Coast— 
N. Lanes. and Cur. 
Hematite Mixed Nus., 615 0 - 
MANUFACTURED IRON. 
Home. Export 
£26. d, &£ad 
SooTLanD— 
Crown Bars 1210 0 oa 
Best ,, 17 0 0 sip 
N.E. Coast— 
Common Bars 1210 0 -- 
Marked ,, 18 0 0 ~ 
Tees 1410 0 _ 
Lanos, — 
Crown Bars 13 00 = 
Hoops 16 6 O 160 0 
S. Yorxs.— 
Crown Bars .. 1300 _ 
Best ,, 1400 _ 
Hoops 15 6 0 - 
MIDLaNDs— 
Marked Bars (Staffs.)... 1600 ... ... 
Crown Bars ... 1215 Oto 13 O 0 
Nat and Bolt Ren. 1212 6t0.13 0 0 
Gas Tube Strip 15 0 0 
Hoops 1610 0 
STEEL. 
(6) Home. 7) Export. 
2a 4. £8 4. 
(5) ScorLanp— 
Boiler Plates .. 1400 — 
Ship Plates fin. andup10 10 0 _ 
Sections ... 10 0 0 _ 
Steel Sheets fin. to#in.12 15 0 - 
Sheets(Gal. Cor. 24 B.G.) — 1715 0 


(2) Net Makers’ works. 


(6) Home Prices—All delivered Glasgow Station. 


-_—— > 


” ” 75 p.c. 
Vanadium 
Molybdenum 

», ‘Titanium (carbon free 
Nickel (per ton) 
Cobalt 
Aluminium (per ton) 





(8) At furnaces, 
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STEEL (continued) 


anit 


R 


N.E. Coast— Home. Export. 
€a 4d, &s d, 
Ship Plates 1010 0 — 
Angles ... .. 10 0 0 
Boiler Plates ... 1600 _ 
Joists bea 1010 0 
Heavy Rails ... 1010 0 - 
Fish-plates 1510 0 — 
Channels... ... 1410 0 ~ 
Hard Billets 910 0 -_ 
Soft Billets 710 0 _ 
N.W. Coast— 
Barrow— 
Heavy Rails ... se = _- 
Light ,, 18 0 Ote 15 0 0 
Billets 910 0 - 
Ship Plates Ww 10 0 - 
Boiler ,, i> BO Oru, >i. -- 
MaNowEsTerR (Prices irreg: abi and uncertain, unchanged) 
(8) Bars (Round) 10 0 Oto 12 0 0 
(8) ,, (others) 11 0 Otol 0 0 
Hoeps (Best) ... 15 6 0 15 0 0 
» (Soft Steel) 12 56 0 eux R.@ 0 
al sc» an is pe GOD 1 0 0 
» (Lanes. Boiler) .. 16 0 0 
SHErrIELD— 
Siemens Acid Billets .. 13 0 0 _ 
Bessemer Billets ... 1210 0 _ 
Hard Basic 0D OO: vue - 
Soft ,, 810 0 to 10 0 0 
Hoops... 13 5 0 - 
Soft Wire Rods 10 0 0 _ 
MIDLANDs— 
Small Rolled Bars ... 1010 0 
Bessemer Billets and 
Sheet Bars 8 0 0 
(2) Hoops (Soft) ... 12 5 0 _ 
Tube Strip ... ... 1110 0 - 
Sheets (24 W.G.)... ... 15 0 0 i ps 
Galv. Sheets(f.o.b. L'pool) 18 0 0 to 19 0 0 
Angles 10 0 0 _ 
Joists 1010 0 - 
Ras) 20 sis silic as BO _ 
Bridge and Tank Plates 1010 0 _ 
NON-FERROUS METALS. 
Swansza— 
Tin-plates, I.C., 20 by 14 20/6 to 22/- 
Block Tin (cash) 167 17 6 
» (three months) 169 10 0 
Copper (cash)... 67 5 0 
+» (three months)... 68 2 6 
Spanish Lead (cash) 2 7 6 
io (three months) 2412 6 
Spelter (cash) 2 2 6 
» (three months)... 2615 0 
MaNCHBSTER— 
Copper, Best Selected Ingots 7000 
» Electrolytic 74 0 (0 
(10) ,, Strong Sheets ... 101 0 0 
» Loco Tubes 01 2 
Brass Loco Tubes 01 O 
» Condenser... 01 4 
Lead, English 2610 0 
» Foreign 2510 0 
(Metal prices practic rally un hanged 
FERRO ) ALLOYS, 
(All prices now nominal). 
Tungsten Metal Powder 1/8 per Ib. 
Ferro Tungsten 1/6 per lb, 
Per Ton. Per Unit 
Ferro Chrome, 4 p.c. to 6 p.c. carbon... £28 2/- 
~ 6 p.c. to 8 p.c. os £26 10/- 
Ps 8p.c.toldpc  ,, £26 10/- 
- Specially Refined 
Max. 2 p.c. carbon wie 14-499 28/- 
oo «(OD one ia +. £94 $2/- 
» 0°75 p.c. carbon ...£110 41/- 
», Carbon free ... ..-2/8 per Ib. 
Metallic Chromium ...5/6 per Ib. 
Ferro Manganese "(pet ton) £18 for home. 
»» Silicon, 45 p.c. to 50 p.e, £12 10 0 seale 5/- per 


£20 0 0 scale 6/- per 


unit 
---21/ per Ib, 
.. ¥/- per Ib, 
...1/6 per Ib. 
-- 190 
...14/6 per Ib. 


..-£110 to £120 
(British Officia!). 


(4) Delivered Sheffield. 


(7) Export Prices—F.0.B, Glasgow. 
(9) These prices are practically alike now. 


Prices for Metals and Fuels. 


FUELS. 
SCOTLAND. 
LaNaRKSHIRE— 
(f.0.b, Glasgow)—Steam 
” 0 Ell 
” ‘ Splint 
” + Trebles 
; x Doubles 
, ” Singles 
AYRSHIkE— 
(f.0.b. Ports)—Steam 
am mi Splint 
= nm Trebles 
FLygsHIRE— 

(f.0.b. Methil or Burnt- 
island)—Steam 
Screened Navigation 

Trebles 

Doubles 

Singles 
Lorulans— 


(f.0.b. Leith)—Best Steam ... 
Secondary Steam 
Trebles 
Doubles 
Singles 
ENGLAND. 
11) N.W. Coast— 
Steams _ 
Household 
Coke ... 
NORTHUMBERLAND— 
Best Steams . 
Second Steams 
Steam Smalls . 
Unscreened 
Household 
DuraamM— 
Best Gas ... 
Second... 
Household... 
Foundry Coke 
SHgrYIELD— 
8S. Yorks. Best Steam Hards 25/- to 
Derbyshire Hards... ... ... 24/- to 
Seconds EO 
Cobbles -» 23/- to 
Nuts . . 22/- to 





Washed Smalls . 17/- to 
Best Hard Slacks . 17/6 to 
Seconds - . 17/- to 
Soft Nutty . 17/- to 
Pea ~ a . 11/6 to 
Smal) “ er 
House, Branch a . 89/- to 

» Best Silkstone ... 37/6 to 


CaRDIvF— (12)80UTH WALES. 


Steam Coals: 
Best Smokeless Large 


Second ” ” 

Best Dry Large 

Ordinary Dry Large 

Best Black Vein Large 

Western Valley _,, noe 

Best Eastern Valley Large 

Ordinary ° ” 

Best Steam Smalls 

Ordinary ” 

Washed Nuts... 

No. 3 Rhondda Large 
Smalls 
Large 

Through 
Smalls 


No. 2 - 
Coke (export) . 
Patent Fuel 
Pitwood (ex ship) 
SwaNnsga— 
Anthracite Coals: 
Large 

Seconds 

Red Vein ... 

Big Vein ..._ ... 

Machine-made Cobbles “ 

Nuts . 

Benne 

ere: 

Breaker Duff 

Rubbly Culm 
Steam Coals : 

Large 


Seconds 
Smalls 





Cargo Through 


INLAND. 


26/- 
25/- 
24/- 
24/- 
23/- 
18/- 
18/6 
17/6 
17/6 
12,6 


to 10/- 


4l/- 
39/- 


Blast Furnace Coke (Inland and Export)... 





Export, 
25/- 
26/- 

26/6 to 30/- 


34/6 
40/- to 56/- 
36/- to 39/6 


24/- to 25 
21/6 to 22/- 
15/- 
21/6 
25/- to 30/- 


23/- to 24’- 
20/- to 22,- 
25/- to 30/- 
37/6 to 40;- 


27,6 


25/6 
25/- 
26/- 
25 /- 
23 6 
23,6 
23/6 
22,6 
18/6 
17/- 
35/- 
30/- 
20/- 
24/- 
22/- 
16/- 
37/6 40/- 
26/- 27,6 
32/6 to 35/- 


20/- 


15/- 


sessesssssecses 


55/- to 57/6 
52/6 to 55/- 
47/6 to 50/- 
55/- to 57/6 
72/6 to 75/- 
72/6 to 75/- 
58/6 to 60/- 
20/- to 22/- 
8/- to 8/6 
ll/- te 11/6 


25/- to 27/6 
24/- to 25/- 
12/6 to 16/- 
20/- to 22/- 


(5) Glasgow, Lanarkshire and Ayrshire. 


(8) Prices represent the real market before the official change was made, 
(10) Sheets reduced while other prices are advancing. 


(11) Except where otherwise indicated coals are per ton at pit for inland and f.0.b. for export and coke is per con on rail at ovens and £,0.b, for export, 





ry (12) Per ton f.,b, 
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French Engineering Notes. 


(Prom our Correspondent in Paris.) 


The Tr7.de Position. 


Ir the financial situation would show a little 


stability there would be plenty of work in all branches 
of the engineering industries, for there is scarcely a limit 


to the amount of business to be done in this country | 


alone, which is being held up solely because there can be 
no circulation of capital until something is done to ensure 
an adequate security. The arrangements being made to 
carry out reconstruction work in the devastated regions 
with the help of Germany may assist in bringing about a 
little more activity at the engineering shops, but, on the 
other hand, the partial payment of the reparation indem 
nity in kind is not reassuring to French manufacturers. 
The State is buying little because it has no funds available, 
and the fear that Germany will not effect payments is 
naturally influencing the trade position generally, for if 
the State cannot find a way out of its financial embarrass- 
ments there will naturally be a repercussion everywhere, 
and this, more than anything else, is holding back capital 
from industrial enterprise. As soon as the horizon seems 
to clear there are signs of a recovery, but this spurt of 
confidence dies out when the payment of reparations 
becomes more problematical, and the exchange rate reflects 
the general unsatisfactory state of finance and politics 
The fluctuations of hope are sufficient to show that trade 
and industry are ripe for a revival as soon as the situation 
is more settled. If capital were available the railways 
alone would be able to distribute considerable orders for 
electrification and other schemes; the construction of 
wast hydro-electric installations would be hastened ; and 
the works in connection with harbour extensions and inland 
waterway development would help to provide a basis of 
industrial prosperity 


Fiscal Problems. 


It is becoming more and more evident that there 
can be no general prosperity until something is done to 
unravel the tangle of international commercial exchanges 
produced by the methods adopted to counteract the effects 
of depreciated currencies in other countries. The enforcing 
of a specially high import tariff against those countries 
has not given the desired result of protecting home indus- 
tries. It has failed to keep out German goods, and the 
makers of spring steel, for example, are protesting against 
@ proposed reduction on that material, forgetting that 
while they are hoping to secure their own interests they 
are imperilling the interests of many other producers. It 
has often been complained that the system of coefficients 
was devised for the protection of particular industries, 
and that it has had no other effect but to provoke retalia- 
tion from other countries. It is sought to prove that the 
coefficients are not excessive and that they were applied | 
after certain other countries had imposed higher tariffs 
which are regarded as a retaliation; but, as a matter of 
fact, the high foreign tariffs about which the French com- 
plain were imposed after the coefficients were approved and 
about the time they were enforced. As a means of 
counteracting the effects of depreciated currencies abroad 
there may be something to be said in their favour, but 
they cannot be adaptable to variations of exchange rates 
in different countries, and the result has been to create a 
state of things that is highly detrimental to French indus- 
trial interests. Following upon the retaliation, essentially 
French industries find themselves practically excluded 
from such countries as Spain and Italy, and business has 
become considerably restricted with others. 
satisfied with the present fiscal policy, but in the present 
chaotic state of international finance no one is able to 
suggest anything better. 


State Monopolies. 


Anothef result of the industrial depression is to 
strengthen the agitation against State monopolies which | 
are entailing an enormous loss to the country. The burden 
naturally falls largely upon the manufacturer. The State 
has fortunately made a start by disposing of the merchant 
fleet, which cost 1400 raillion franes and for which it will 
receive from 250 to 300 million francs. This huge loss is 
borne with equanimity, since it will ensure a considerable 
saving in the future. M. Louis Deschamps, the former | 
Under-Secretary of State for Posts and Telegraphs, has | 
lifted the veil and shown that in the different administra- 
tions there is a complete lack of organisation and an absence 
of understanding between the various departments. 
Instead of the monopolies realising profits and relieving | 
taxpayers of some of their burdens, they are all run at a 
loss. M. Deschamps therefore urges that all the mono- 
polies should be suppressed, except the post and telegraph 
services. 





Public Transports. 


For many years previous to the war the public 
transport services in Paris were run at a loss, which 
increased steadily every year, and when, on January Ist 
of the present year, the services were taken over by the 
Department of the Seine, which transferred them to a new 
company under the title of the Société des Transports en 
Commun de la Région Parisienne, there was some curiosity | 
as to how the amalgamation of all the omnibus and | 
tramway lines in Paris and the suburbs would convert the | 
enterprise into a financial success. During the first ten | 
months of working the motor omnibuses conveyed 200 
million passengers against 135 millions in the corre- | 
sponding period of last year. The receipts increased from | 
40 million francs to 67 million francs. On the tramways 
the number of passengers carried rose from 493 millions | 
to 514 millions, and the receipts from 127 millions to 151 | 
millions. On all the services there was an augmentation | 
of 86 million passengers and 51 million francs, but this | 
increased amount was more than absorbed by the higher | 
wages paid, with the result that it will be necessary either | 
to impose still higher fares or to obtain assistance from the | 
State to make up for the deficit. 





No one is © 


| struction is shown in the upper drawing. Accordir 
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British Patent Specifications, 


When an invention is communicated from abroad the name and 
address of the communicator are pri in italice. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 25, Southampton-bwildings, Chancery-lane, W.C., 
at ls. each, 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 





STEAM ENGINES. 


170,795. February 25th, 1921.—Vatve Gear, B. £. D. Kilburn, 
31-33, High Holborn, London, W.C. 1. 

It is unavoidable in steam engines working against a back 
pressure for the steam to expand to _—— below that which 
obtains in the exhaust pipe when early cut-off occurs. In such 
vases, if the exhaust valve is opened in the usual manner, instead 


Ne170,79 





of the exhaust steam escaping from the cylinder, there is a return 
flow of steam into the cylinder from the exhaust pipe. Negative 
work is thus done during part of the stroke, thereby wasting 
some of*the useful work done in the first part of the stroke. To 
avoid this difficulty a light non-return valve A is arranged below 
the ordinary exhaust valve.—November 3rd, 1921. 


DYNAMOS AND MOTORS. 


170,375. July 16th, 1920.—IMprRoveMENTS IX AND CONNECTED 
with Dynamo Etectrric Macuines, I. Stone and Co., 
Limited, of Deptford, Kent, and Alfred Edward Honey, 
of 31, Seymour-gardens, Ilford, Essex. 

According to this invention, radiator fins or blades A are 
mounted in close proximity to some or all of the soldered con- 
nections of the machines and are connected, as by soldering, with 


N°170.375 








the conductors. In this way the fins or blades exercise a cooling 
effect on the soldered connections and prevent them melting 
in the event of the remainder of ths machine attaining too high 
a temperature.— October 17th, 1921. 


156,673. June 22nd, 1920.—IMPROVEMENTS RELATING TO THE 
CONSTRUCTION OF CONDUCTORS FoR ELECTRICAL MACHINES, 
Bergmann-Electricitats-Werke Aktiengesellschaft, of See- 
strasse 64-67, Berlin. 

This invention relates to electrical machines in which the 
separate windings are formed by bending bars. The usual con- 


N°156,673 























to the 
invention, the width of the bar is reduced as shown at B in the 


lower illurtration.—November 3rd, 1921. 


SWITCHGEAR. 


170,612. January 22nd, 1921.—IMPROVEMENTS IN AND OON- 


NECTED wits Execrric Swircn Fuses, William Alexander 
Legge, of Hillcrest, Brook-street, Dalmuir, Scotland. 

According to this invention & casing is divided into compart- 

ments, in which com bined fuse cases A and current carrying 





switch blades B are situated. When it is desired to switch on 
the current the handle C is hed towards the switch case and 
thus operates a double rack which turns the switch barrels D, when 


N°170,612 





the switch blades turn and fit into sockets or clips E, thereby 
completing the circuit. The handle then locks the cover ol the 
box and prevents it being opened.—-October 31st, 1921, 


MOTOR CARS AND ROAD TRAFFIC. 


170,692. November 3rd, 1921.—IMPROVEMENTS RELATING TO 
THE TRANSMISSION OF POWER IN AND TO THE ELECTRICAL 
E@uirMent oF Moror Venic ies, AIRCRAFT, AND THE LIKE, 
Frederick Hungerford Bowman, of 76, Acomb-street, 
Whitworth Park, Manchester, and Ralph Leonard Aspden, 
of 6, Southport-road, Chorley, Manchester. 

The rotor A of a dynamo-clectric machine is fixed on to the 


N?170,692 
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driving shaft of the vehicle in place of the fly-wheel and has a 
clutch incorporated in it as shown. B is the stator and C tho 
rotor winding.—November 3rd, 1921. 


TRANSMISSION OF POWER. 


170,774. November 12th, 1920.—Toornsep Gsartnwe, The 
British Thomson-Houston Company, Limited, 83, Cannon- 
street, London, B.0. 4. 

The gear wheels are built up of plates or dises, which are 
fastened together at the centre, but left slightly apart at the 





periphery, so that they may yield slig under load and effect 
an equal distribution of In that the pirion may 








ressure. 
not be worn , unequally the spaces between the discs of one gear 


636 





THE ENGINEER 





Dec. 9, 1921 





eS = — 


wheel opposite the dises of the other wheel.— 


are arranged 
Novémber 3rd, 1921, 


PUMPING AND BLOWING MACHINERY. 


170,494. October 22nd, 1920,—Ba.tast Pumps, Drysdale and 
Co., Limited, J. W. W. Drysdale and L. C. Brown, 


ie Accord Works, Ferry-road, Yoker, Glasgow. 


P In order to remove air which may leak into the suction pipe | 
of a centrifugal pump, and thus interfere with the action of the | 
pump, the inventors provide a chamber A in the suction pipe | 


and conneet it with a reciprocating vacuum pump B. The pump 


N°170,494 











B is driven off the main pump spindle. A valve C is arranged in 
the chamber A, in connection with a float, to prevent water 
gaining access to the pump B. An auxiliary connection D is 
made from the vacuum pump to the eye of the impeller.— 
October 27th, 1921. 


170,815. 


Lloyd’s Bank Chambers, Lincoln. 


The inventor claims that the form of construction illustrated | 


facilitates the adaptation of standard to varying require- 


ments and makes possible the economical machining of the water | 


passages. Round the periphery of the impeller there is a collect- 


N°170,815 





ing channel which branches out into conical diffusion passages 
AA. The conical passages are separate castings and can thus 
be machined up in @ lathe. It is claimed that the efficiency of 
the pump is improved by from 2 to 2} per cent. as compared 
with pumps having rectangular passages.—October 14th, 1921. 


LIGHTING AND HEATING. 


170,756. November 3rd, 1921.—Execrric 
Robert Crust, 40, Brook-street, Bradford. 
The body of the junction box described in the specification is 
composed of wood or other insulating material. A suitable 
number of metal-bushed inlets A are provided with bonding 


N°170,756 











strips B, which are connected 
the strips form a bond between the metal tubes. The object of 
the invention is to seeure cheapness and simplicity.— November 
3rd, 1921 


154,529. November 17th, 1920.—Liguip Governors, Brown, 
Boveri et Cie., Baden, Switzerland. 
In this governor the 


On the end of the shaft there is « cylindrical vessel which is 


supplied with = by means of a ring acting like those used for 
bearings. The liquid is seraped off the ring and taken to the 


N° 154,529 





July 14th, 1920.—Cenrrirvaat Pumps, O. A. Price, 


Junction Box, | 


ther by a screw C so that | 


pressure created in an annuler ring of | 
liquid by centrifugal force is used to provide. the operative force. | 


170,414, 


- — 


July 24th, 1920.—Improvements In METHODS oF 


AND APPARATUS FoR Convgeyine ELEcTRIC CURRENT TO A 


MovaBsLe Truck or THE Lixe, H 
Harold Huartson, both of Saltley 


h Reginald Lamb and 
asworks, Birmingham. 


The electric truck described in this specification is provided 
| with a drum A, which carries a flexible cable for the supply of 


| current to the motor, one end of the cable being attac 


N° 170,414 








the current to the motor. The other end of the cable passes 
| over @ pulley at the end of the arm B and is connected to the 
supply. 
the cable support to move horizontally as the cable is unwound 
and soweunil o> that the cable always lies on the drum in a 
| smooth layer. At regular intervals along the side of the track 
there are brackets or curved arms for the reception of the cable, 
which is uncoiled as the vehicle covers its outward journey. 
October 24th, 1921. 





Forthcoming Engagements. 





| Secretaries of Institutions, Societies, &c., desirous of 
| notices of meetings inserted in this 








, 
PLACE at which the 





meeting is to be held should be clearly stated. 





TO-DAY. 
| Iwstrrotion or MEcHANICAL ENorveers.—Storey’s-gate, 

Westminster. Informal meeting. Discussion, “ Ball and 
Roller Bearings: Some Recent Types and Criticisms,” con- 
| tinued from last session. 7 p.m. 

West or Scorianp Iron anv Street Instrrure.—24, Royal 
Technical College, George-stroet, Glasgow. ‘* Modern 
Generators for the Efficient Utilisation of Gaseous Fuels and 
the Efficient Recovery of Waste Heat,” hy Mr. Perey 8. G. 
Kirk. 7 p.m. 

Junior IxstrruTion oF Enorneers.—Royal United Services 
Institution, Whitehall. Presidential address by Mr. C. H. 

Wordingham. 7.30 p.m. 
| AssocraTION oF MANAGERS oF Sewace Disrosat Worxs.— 

Visit to the Kingston-on-Themes sewage disposal works at 

il a.m. 

MANCHESTER ASSOCIATION OF ENGINEERS.—Memorial Hall, 
Albert-square, Manchester. Paper: “The Water Power of 
Great Britain and the Empire,” by Sir Dugald Clerk. 7 p.m. 

ASSOCIATION OF ENGINEERING AND SHIPBUILDING Dravouts- 
| wen: Merseysipe Brancu.—University Engineering Building, 

Liverpool. “The Future Relations between Great Britain, 
Japan and U.S.A.,” by Mr. C. C. Stevenson. 7.30 p.m. 


SATURDAY, DECEMBER lors. 
Screntivic Socrery or THE Royat Tecunicat CoLieor, 


son. 7.30 p.m. 
MANCHESTER GEOLOGICAL AND Mrintno Socrery. 
| Pilkington Special Hospital, St. Helens. 2 p.m. 
Norts or Enertanp Instircore or Mrytne AND Mecua- 
NICAL ENGINEERS.—Lecture Theatre of the Institute, Newcastle- 
| on- . General discussion on “ Limitations of Coal-cutting 
Machinery,” to be opened by Colonel F. R. Simpson. 2 p.m. 
KEIGHLEY ASSOCIATION OF ENGINEERS.—Assembly Room of 
| the Cycling Club, Cavendish-street, Keighley. Lecture, “ Wire- 
| less Telegraphy and Telephony,” by Dr. R. Whiddington. 


| 6.30 p.m. 
MONDAY, DECEMBER 12rx. 

InstiTuTe OF TRANSPORT.—Institution of Civil Engineers, 
Great George-street, 8.W.1. Paper, “ The Future of British 
Railways,” by Sir George Paish. 5.30 p.m. 

Braprorp ENGINEERING Society.—Bradford Technica! 
College. Lecture, “ Metallography for Ironfounders,” by Dr- 
W. H. Hatfield. (Lantern.) 7.30 p.m. 

Tue Perrer Encrveertne Socrery.—Petter’s Institute, 
28, Kingston, Yeovil. ‘* Petroleum and its Products,’ by Mr. 
G. 8. Hay. 8 p.m. 

InstiTruTe or AvuTomMOBILE ENGINEERS.—Meeting of the 


Visit to the 


Loughborough Graduates, at the College, Loughborough. 
Paper, entitled “‘ Magneto Ignition,” by Mr. A. P. Young. 
7 p..m 


InstriTUuTION oF Cryt. ENGINEERS : YORKSHIRE ASSOCIATION. 
—Y.M.C.A., Albion-place, Leeds. Paper, “ Legal Light on 
| Engineering Embarrassments,” hy Mr. C. H, Plackett. 7.30 p.m. 


TUESDAY, DECEMBER 13rs. 


| Tae Farapay Soctety.—Rooms of Chemical Society, 
| Burlington House, W.1. Annual general meeting. Address 
on “* Structure of Some Gaseous Molecules,” by Professor 
A. O. Rankine. To be followed by a discussion. 7.45 p.m. 

MANCHESTER MetartvretcalL Socrety.—The College of Tech 
nology, Manchester. ‘* White Metals,” by Mr. A, H. Munday. 
‘ 


p-m. 


cylindrical vessel by the pipe A. Surplus liquid escapes over Tae Instirvtion or Enectrical ENncINnEERs: Scorrisn 
the lip B. The dip pipe C reaches out to the outside of the | Cenrre.—The Rooms, 207, Bath-street, Glasgow. Paper, 
annular ring of liquid and conveys its pressure to the regulating ‘The Cye-Are Process of Automatic Electric Welding,” by 
device.— November 3rd, 1921. Messra. L. J. Steel and H. Martin. 7.30 p.m. 








having © 
to 


| Car Gear-boxes,”’ by Mr. H. F. L. Oreutt. 


The threaded rod C is driven by the motor, and causes | 








)§ 
age to a! 
Bon | *lip ring and a brush rubbing on this ring serves for conveying 


‘ 


_INsTIruTion or Civm ENa@ineers.—Great O-street 
Westminster, S.W.1 P. yn -water Quays : General 
Considerations of Design,” by Mr. Ernest Latham; “On tho 


Stability of Deep-water Quay Walls,” by Mr. F. E. Wentworth. 
Sheilds. , 6 p.m. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—Meoting of the 
Coventry Graduates, at the Broadgate Café, Coventry. 
“ General Motor Cycle Design,” by Mr. C. Ballard. 


TLLUMINATING ENGINEERING Socrery.—Royal Society of 
Arts, John-street, Adelphi, W.C.2. Discussion, “ — n 
Gas Lighting in relation to Dluminating Engineering,” to ho 
opened by Mr. W. J. Sandeman. 8 p.m. 


MANCHESTER GEOLOGICAL AND Mrintna Soctery.—Queen’s 
Chambers, 5, John Dalton-street, Manchester. Lantern dem, 
stration on * The History of a Colliery Cable: From Factory (., 
Face,” by Mr. W. T. Anderson. 4 p.m. 

InstrTroTe oF Marine Enotwerrs.—The Minories, Tow or. 
hill, E. “ The Problem of Grey Iron Castings,” by Mr. H. J, 
Young. 6.30 p.m. ¢ 

Tae Instrrvre or Merats: Scorrisn Loca Secrion 
Institution of Engineers and Shipbuilders in Seotland, 
Elmbank-crescent, Glasgow. ‘ White Metals,” by Mr. G 
Fleming. 7.30 p.m. 

INSTITUTION OF PETROLEUM TECHNOLOGISTS.—Royal Society 
of Arts, John-street, Adelphi, W.C.2. “ Better Production 
Methods,” by Mr. A. Frank Dabell. 5.30 p.m. 


Paper, 


7.45 p-™m 


“ 


WEDNESDAY, DECEMBER lé4ra. 


-Institution of 
Paper, “* Motor 


INstTrTrvTION oF AvTomoBILE ENGINEERS. 
Mechanical Engineers, Storey’s-gate, 8.W. 1. 
8 p.m. 

Roya METEOROLOGICAL Soctery.—49, Cromwell-road, South 
Kensington. Discussion on “* Visibility,’ to be opened by Mr, 
F. J. W. Whipple. 5 p.m. 
ENGINEERING Institution, 


LIVERPOOL Soctery. — Royal 


Colquitt-etreet, Liverpool. “Mechanical Cargo Handling 
by Mr. G. "Rae. 8 p.m. 
Tuornycrorr Enormveertnc Soctery.—Works Canteen. 


Basingstoke. ‘‘ Marine Motors," by Mr. T. Thornycroft. 7 p.m. 


Association or Enaineers-in-Cuarce.—St. Bride's Inat 
tute, Bride-lane, Fleet-street, E.C. 4. Paper, “ Utilisation of 
Exhaust Gases from Internal Combustion Engines,’ by Ma): 
W. Gregson. 7.30 p.m. 

> 
InstTITUTION OF AvTromoBsILe ENotveers.—-Meeting of the 


| North of England Centre, at the Assembly Room, Education 


| 
| 


Offices, Salford, Manchester. Paper, ‘Steering Gears,” by 
| Mr. F. G. Jagger. . 7.30 p-m. 

InpusTriaL Leacue axp Councm.—Caxton Hall, 8.W. 
| Lecture, * The Cost of Living and its Implications,” by Mr. 


| 
| 
| 
| 
| 


| P 


Giascow.—Lecture: “ Water Turbines,” by Mr. D. M. Ander- | 
| ‘* Notes on Searchlight Construction and Operation,” 





H. G. Williams. 

Soctety or Grass TecunoLtoey.—Chemistry Lecture Theatre, 
University College, Gower-street, W.C.1. (a) “ Note 
Pipettes,” by Mr. Verney Stott ; (6) ‘* Measuring Small Varia 
tions of Refractive Index throughout Meltings of Optical Glass,” 
by Messrs. A. J. Dalladay and F, Twyman ; (*) “ On the Annea!- 
ing of Glassware and on Annealing without Pyrometers,” by 
Mr. F. Twyman. 2.45 p.m. 

Association oF Dror Forgers anp StTamPers.—Mappin 
Hall, Sheffield. Lecture, “ The Testing of Drop Forgings, 
by Dr. Leslie Aitehison. 7.30 p.m. 


on 


THURSDAY, DECEMBER lors. 
InstTITrcTIon OF Meowantcat. Evotweers.—Annval Dinner, 
Connaught Rooms. 7.15 p.m. 

Tae Newcomen Soctery. 
Strand, W.C. 2. Annual general meeting. 
Roman Engineering Instruments,’ by M 
(Lantern.) 5 p.m. 


Large Theatre, King’s College, 
P. . " Greek and 
r. 


RK. C. 8. Walters 


E.ecrrica ENGINgEERS.—Savoy-place. 
“ Induetion Type Synchronous 
6 p.m. 


INSTITUTION OF 
Victoria Embankment, W.C. 2. 
Motors,” by Mr. L. H. A. Carr. 

Rovat Agrronavticat Socrery.—Royal Society of Arts, 
John-street, Adelphi, W.C. 2. Lecture, “ The Development of 
the Fighting Aeroplane,” by Captain F. M. Green. 5.30 p.m 

Tur Concrete Instrrvre.—Denison House, 296, Vauxhall 
Bridge-road, Westminster, 8.W.1. Papers :—(e) “ The Pre- 
paration of Concrete Aggregates" and (6) “ Moving Forms " 
(lantern), by Mr. E. F. Sargeant. 7.30 p.m. 

INSTITUTION oF AvTOMOBILE ENGINeERSs.—Meeting of the 
London Graduates, at 28, Victoria-street, London, 8.W. |. 
“The Design of Automobile Clutches,” by Mr. E. 
Chatterton. 8 p.m. 


FRIDAY, DECEMBER léra. 
Junior Instirvution or Enoiveers.——Caxton Hall, 8.W. 1. 
by Mr, 
A. J. Simpson. 8 pm. 

INSTITUTION OF MecHANICAL ENGINcERS.—Storey's-gate. 
Westminster, 8.W. 1. ‘* Conveying and Elevating Machinery,” 
by Mr. Gardiner Mitchell ; “* Discharge of Grain Cargoes in the 
Port of London by Pneumatic Elevators,” by Mr. R. E. Knight¢ 
6 p.m. 

MANCHESTER ASSOCIATION OF ENGINEERS.—Memorial Hall, 


Albert-square, Manchester. President's Conversazione. 7 p.m. 
Inestrrvte or Transport: GRADUATES AND STUDENTs.— 
* The 


The Royal Society of Arts, John-street, Adelphi, W.C, 2. 
Operation of a Road Distributing Agency,” by Mr. J. Paterson. 
5 p.m. 

Inserrurion oF Locomotive Enctneers (Scorrisn CenrTre). 
—Royal Technical College, Glasgow. “Steel for Locomotive 
Purposes,’ by Sir Henry Fowler. 7.30 p.m. 


SATURDAY, DECEMBER 17tx. 


INsTITUTION OF AvuTOMOBILE ENoInerRs.—-Visit of the 
London Graduates to the works of G. N., Limited, Fast-hill, 
Wandsworth, 8.W. Meet outside the works at 2,30 p.m. 


MONDAY, DECEMBER 19ru. 


INsTITUTION OF AvTomOoBILE ENGINEERS.—Meeting of the 
Scottish Centre, at the Royal Technical College, Glasgow. 
Paper, “ Tubes,” by Mr. W. W. Hackett. 7.30 p.m. 


TUESDAY, DECEMBER 20ra. 


INsTITUTION oF AvTOMOBILE ENGINEERS.—-Ordinary general 
meeting of the Institution, at the Broadgate Café, Br. te, 
Coventry. Paper, “* Motor Car Gear Boxes,” by Mr. H. F. L. 
Oreutt. 7.45 p.m. 


WEDNESDAY, DECEMBER 2isr. 


INSTITUTION OF AUTOMOBILE ENGINEERS,—-Meeting of the 
Birmingham Graduates, at the Chamber of Commerce, New- 
street, Birmingham, when a debate will be held on ‘‘ Motor Cycle 
and Sidecar vr. the Small Car.” Graduates of other branches and 
Visitors are invited. 7.30 p.m. 


